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on the nose every time 


WITH SURFACE AUTOCARB 

AUTOMATIC CARBON POTENTIAL CONTROL 
New high physicals in carburized gears—better tooth-to-tooth and 
gear-to-gear uniformity—-faster cycles—automatic compensation for 


changes in work surface area during furnace operation 


hese are the chief benefits Warner Gear Division, Mun 

achieves in its most recent continuous gas carburizing line, using the 
Surface’ fully automatic carbon potential control system. In a nut 
shell: The Surface dewpoint recorder-controller periodically check 
carbon potential in each of three zones in the furnace (with a range 
of .3 to 1.1% carbon), controls mixing valves to deliver correct addi 
tions of air or gas to maintain desired carbon potential in each zone 
rhis system eliminates the human element in controlling carbon 
potential. It also provides Warner Gear with the necessary close 
control required for the practical carburizing of gears with near 


eutectoid surface carbon concentrations. 


Write for Literature H-54 


SURFACE COMBUSTION CORPORATION + TOLEDO 1, OHIO 


ALSO MAKERS OF 


Aathabar HUMIDITY CONDITIONING jantitrol AUTOMATIC SPACE HEATING 
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Critical Point 
Some Observations About Aircraft 


Che Editor inspects the aircraft industry on the West Coast and comes away with some 
thoughts about the implications of the insistent demand for speed on construction 
materials and other metallurgical problems. (T24* ) 


Engineering Articles 


High-Strength Steel — Aircraft Requirements, by Leo Schapiro 
The low ductility and impact strength of high-strength steel now available make it 
imperative that new compositions or better processing methods be developed to meet 
aircraft requirements. (T24, ST) 

High Strength Steel — Present Limitations, by Paul M. Mozley 
Steel parts, heat treated to 260,000 to 280,000 psi. ultimate strength are now used on 
large aircraft at almost double the unit stresses permissible 15 years ago in similas 
parts of 150,000 to 170,000 ultimate, (T24, ST) 

Titanium Fasteners, by Thomas F. Spoehr 
This paper was presented at the overflow conference on “Today's Titanium Problems 
and Opportunities” held at the Western Metal Congress late in March and was received 
with such enthusiasm that an observer might decide it fairly represented the attituck 
of the entire audience, drawn primarily from the West Coast aircraft industry. (T7, Ti) 

Examination of Microstructures Under Varying Stress, by Richard A. Flinn and Paul K. Trojan 
A bend test apparatus is described that permits continuous microscopic examination of 
metal specimens while they are being loaded to fracture. (Q26, Q5, M27) 

The Canadian Aluminum Industry Today, by I. H. Jenks 
Expansion of aluminum-producing facilities in northwest Canada provides a source for 


future U.S.A. requirements of ingot. (B10, Al) 
Human Body Fluids Affect Stainless Steel, by Carl Andrew Zapffe. . . 


A brief account of surprising happenings to stainless steel from its contact with fluids 


of physiological processes. One failure became a central issue in a court case. (Rl, SS) 
Cleaning With Ultrasonics, by Frank W. Hightower 
Ultrasonic cleaning is aoe ae helpful where the surfaces to be cleaned are not 
readily accessible or when they must be scrupulously clean, as for plating. (L10) 
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THERMALLOY 


it’s 
heat treating 
by another 


This singe roller is made of Thermalloy 
to withstand the constant high temperature 
of furnace gases. It is part of a Rotary Plate 
Cloth Singeing Machine manufactured by 
the American Gas Furnace Co., Elizabeth, 
New Jersey. 


They call it cloth singeing. And, normally, you 
wouldn't expect to find Electro-Alloys supplying 
high heat-resistant Thermalloy castings to the 
textile industry. But, wherever high heat or abra- 
sion is a problem, you'll find Electro-Alloys 
coming up with answers that give more operating 
economy per dollar. 

In this case, the singe roller, partly inserted in 
a furnace, is heated to 1600° F. Cloth feeds over 
the hot roller and is singed. The roller must en- 
dure this constant intense heat without deforming, 
oxidizing or otherwise contaminating the cloth. 


The Electro-Alloys engineering staff, with broad 


APPLICATION ENGINEERING AT 


experience in producing high alloy castings, showed 
how these rollers could be made of a special grade 
of Thermalloy and produced at lower cost. 

Electro-Alloys cast the rollers centrifugally and 
delivered them completely machined, at costs 
below nearest competitive bidders. 

Profit by this example. Electro-Alloys leadership 
in developing high heat-resistant Thermalloy cast- 
ings and modern foundry facilities lower your 
heat treating costs. Our staff will work closely 
with you to design the casting and select the alloy 
best suited to your particular needs. Call our 
nearest representative, or write us in Elyria. 


*Reg. U.S. Pat. Of. 


ELECTRO-ALLOYS DIVISION 
6002 TAYLOR ST., ELYRIA, OHIO 
Sales offices in: Los Angeles, Oakland, Chicago, Detroit, New York, 


Cleveland, Philadelphia, Pittsburgh 





Metal Progress Contents Continued 


Properties of Arc-Cast Molybdenum, by Norman L. Deuble 105 
The high-temperature strength of molybdenum is significantly increased by Hleviee 
to well above the levels obtained with conventional gas-turbine alloys. (Q general, Mo) 
High-Strength Steel Parts by New Powder-Metallurgy Process, by John W. Young. . 


Processing schedules for producing high-density parts of steels corresponding to S.A.E. 
1060 and 1080. Typical parts are a gun sear and a bayonet butt plate. (H general, ST) 





Effect of Neutron Radiation on Aluminum Alloys, by R. V. Steele and W. P. Wallace 


The tensile strength and yield strength of aluminum alloys were increased by neutron 
irradiation. Ductility of annealed = was decreased but not as much as if the same 


increase in strength had been obtained by heat treatment or mechanical means. (Q23, Al) 


Automation in Welding Rod Manufacture, by E. C. Wright. ‘ 
With only 25 men per shift, the new Westinghouse Electric Corp. welding electrode 
plant can produce almost 50,000,000 Ib. of electrodes annually. Automatic equipment 
is used and unusual overhead construction of baking ovens saves floor space. (T5) 
Atomic Age 
Atomic Energy in France, by Francois Perrin 
Nuclear reactor installations and plans for extensive use of atomic energy for power. 
Biographical Appreciation 
Oliver B. J. Fraser, by Herbert B. Michaelson. . . ; 
Assistant Manager, Development and Research Div., International Nickel Co., Inc 


Book Review 
Zirconium Comes of Age, by A. J. Kauffman, Jr... 


Two timely books give information about the important propertion of this relatively 
new metal, which promises to have wide industrial use 


Short Runs 
Die Casting — Forging Lubricants — Drying Oven. 


A plan for a“ control of die castings; spray nozzle for application of lubricants 
unit heaters for paint drying. 


Data Sheet 
Hardenability Bands for Tentative Standard H-Steels 


Seventh of a series of eight sheets translating into simplified chart form the hardenability 
curves and data issued by the American Iron and Steel Institute 


Digests of Important Articles 
Effect of Blast Humidity on Cast Iron Quality. . 
Effect of dehumidification of cupola air blast and the methods used 
Effect of Cobalt on Diffusion of Carbon... . 
Diffusion of carbon in iron is impeded by | and 4% cobalt content 
Corrosion Problems in Hospital Practice mpegs 
Surgeons’ cutting instruments need particular care both in use and in storage 


Oxidation of Ni-Cr Alloys...... 


Selective oxidation of the more readily oxidized chromium occurs in atmospheres of 
low oxidizing power. 


Stress-Rupture Strength of Thermenol a 
An aluminum-molybdenum-iron alloy for use at elevated temperatures 
Ferritic Nodular Iron Versus Steel 


Ductility should be judged on elongation at maximum load and, where brittle failure 
is concerned, on the basis of transition temperatures. 

Departments 

As I Was Saying, by Bill Eisenman 

Personals 

Engineering Digests of New Products 

Manufacturers’ Literature 

Advertisers’ Index. . 
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INDUCTION HEATER 


of 


T’S NEW.” 
, 


so I'S 7, . 


In the new Allis-Chalmers 25-kw 

induction heater, filtered air keeps 

pressurized cabinet clean and dry. Con- 

tamination of mechanical and electrical 

parts is prevented; maintenance and 

cleaning are greatly reduced. 

No Dust 
How It Works Penetration 

Air taken in through filter to cool com- 

ponents maintains an internal pressure 

higher than atmospheric pressure. 

Outward seepage prevents entry of 

dust-laden air. 


Another important feature is the 
built-in cooling system which circulates | 
temperature-controlled distilled or f your operation involves brazing, soldering, 
mineral-free water. Because cooling annealing, or hardening, profit in the advantages 
function is independent of raw water of Allis-Chaimers induction heating — 
system fluctuations, cooling system ® Fast Heating ® Positive Control 
maintains constant pressure and con- ® Low Heat Loss 
tinuous cooling. Sweating is eliminated, 
even in humid weather. a.a7ee 


® Low Maintenance 
® High Production ® High Quality Product 
® Minimum of Rejects ® Easy Cleaning 





For complete information on units to fit any application requirement, contact your 
A-C district office or write Allis-Chalmers, Milwaukee 1, Wisconsin 
Ask for induction heating information packet. 
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Ae | wag saying... 





His Roya. Hicuness, the Duke 
of Edinburgh, was patron of 
the Joint Metallurgical Societies 
Meeting while we were in the 
United Kingdom. Sir Charles 
Bruce-Gardner, president of the 
Iron and Steel Institute of Great 
Britain, was chairman of the 
opening plenary session held in 
Assembly Hall, Church House, 
Westminster, London, on Wednes- 
day, June 1, 1955. At this meeting 
the chairman made the announce 
ment that by action of the Coun- 
cil of the Institute an honorary 
membership in the ron & Steel Institute had been voted to William 
H. Eisenman, secretary of the American Society for Metals. (When 
this honorary membership was conferred, there were only six 
living honorary members, only one American. In the 90-year his 
tory of the Lron and Steel Institute, only 49 honorary memberships 
have been granted. ) 

I arose and said: “Mr. President of the Iron and Steel Institute 
Members of the Council, Ladies and Gentlemen—Today and at 
this hour, as I receive and accept this very distinguished honor 
I am having formed for me one of the highlights of my exciting 
and interesting career as secretary of the A.S.M., which began 
some 37 years ago. Another memorable occasion, and one of my 
first duties as secretary, was to notify a former president of your 
Institute, your late honored and revered member, Sir Robert Had- 
field, that he had been unanimously selected as the first honorary 
member of the new American Society for Steel Treating, now known 
as the American Society for Metals. 

‘I recall again most vividly the very courteous reception I re 
ceived at Sir Robert's hands during my first visit to England in 
1926, when we looked into the future and visioned that some day 
a meeting of such a nature as this meeting now in progress could 
take place between the metallurgical societies. This meeting has 
required a longer time than we contemplated, but it is a supreme 
satisfaction to me to witness its fulfillment. 

“There are two very important and significant interpretations in 
this great honor you have bestowed upon me: (1) It is a recognition 
of the world-encircling achievements of the youngest metallurgical 
society; (2) it is a recognition of the work done by each one of the 
24.000 members of the American Society for Metals who have con 
tributed so much through the Society to the advancement of metals 

“As the humble representative of the entire membership of the 
American Society for Metals I accept for them this honorary 
membership in the Iron and Steel Institute with the most grateful 
and sincere thanks of all of us.” 

And so I have accepted this great honor for you. It was a proud 
moment for you, and especially for your secretary. 


Cordially yours, 


W. H. E1senman, Secretary . 
AMERICAN SOCIETY FOR METALS Lee 














Solvento! Di*PHASE 
cleaning superiority 
is a result of a funda- 
mentally new principle 
in metal cleaning formu- 
lations. The Di*PHASE 
principle cleans faster, 
more thoroughly than 
other detergent compo- 
sitions. It removes more 
kinds of soil from ALL 
types of metols. 

Di*PHASE compositions 
are non-toxic and tem 
porarily inhibit corro 
sion and rusting 


DESIGNERS AND BUILDERS 


OF SPECIALIZED METAL 
CLEANING EQUIPMENT 


| Solventol 


4 


SEND TODAY— 


for descriptive literature 
and technical specifications 
on the new Solventol Die Phase 
Liquid Series of Metal Cleaning 
Compounds and Equipment 





SOLVENTOL CHEMICAL PRODUCTS, INC 
DETROIT 3, MICHIGAN 
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Photo, courtesy Com- 
mercial Machining 
Company, Conwey, 
Pa. Turning 60” dia. 
stainless steel looping 
line roil. 


CARBIDE 


CIRCLE ""C” 

SUPER HIGH SPEED STEEL 
Operating speeds 25% — 50% faster than ordinary 
high speed steels 
Longer tool life 
Cuts costs by increasing production 


Particularly suitable for cutting tough alloy and 
stainless steels 


FIRTHITE 


STANDARD TIPS, TOOLS, 
INSERTS AND HOLDERS 


Highest metal removal rate 
Uniform, dependable Firthite quality and performance 


Large stocks of standard tools and tips for 
immediate delivery 


Mechanically -held and brazed designs 


Sisth Sterling 


_— a 


GENERAL OFFICES: 3113 FORBES ST., PITTSBURGH 30, PA. 
MILLS: MCKEESPORT, TRAFFORD, DETROIT, HOUSTON 


Mr. Tooley Says: 


Thores mow than one way to Skeim a cat” 


Yes, in the field of tooling, alternative cutting materials make it 
possible to utilize the same production equipment for a variety of 
applications. In typical turning operations either Firth Sterling 
High Speed Steel or Firthite Sintered Carbide cutting tools may 
be selected .. . depending upon the characteristics of the metal 
and the production requirements of the job. 

Firth Sterling, manufacturers of complete shop tooling needs, 
occupies the unique position of providing both steels and carbides 
to “skin the cat” of production in the most economical and effec- 
tive ways. Thus, from one dependable source of supply you are 
assured of (1) completely unbiased tooling recommendations and, 
(2) the selection of the exactly right carbide or steel or both to 
provide maximum production! 

Both Firth Sterling's famous CIRCLE “C”’ Super High Speed Steel 
and FIRTHITE Sintered Carbide cutting tools and tips are used 
alternatively for most metal removal operations. Write now for 


literature and unbiased recommendations for your specific needs. 


PRODUCTS OF FIRTH STERLING METALLURGY 
High Speed Steels 
Too! & Die Steels 
Stainless Specialties 
High Temperature Alloys ; 


JESS Sintered Tungsten Carbides 
, Firth Heavy Metal 
Chromium Carbides 
“ High Temperature Cermets 


OFFICES AND WAREHOUSES" BIRMINGHAM CHICAGO* CLEVELAND DAYTON DETROIT* HARTFORD’ 4 
HOUSTON LOS ANGELES" NEW YORK PHILADELPHIA PITTSBURGH WASHINGTON WESTFIELO.N.) Zeon 


CALL YOUR FIRTH STERLING DISTRICT OFFICE OR DISTRIBUTOR. ASK MR. TOOLEY. 
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BRISTOL ELECTRONIC DYNAMASTER” POTENTIOMETERS 


CONTINUOUS STANDARDIZATION WITH NO DRY 
CELLS: Bristol Dynamaster Potentiometers with 
No-Batt Continuous Standardization which elim- 
inates need for dry cells. Results: no interruption 
in operation for standardization, no batteries to 
replace. 


A MODEL FOR EVERY REQUIREMENT: Dynamaster 
Potentiometers are available as single-pen, two-pen, 
and multiple-record (up to 24 points) strip-chart 
instruments and as round-chart instruments. 


ELECTRIC AND PNEUMATIC CONTROLLERS. Both strip- 
and round-chart instruments are made in a very 
wide variety of controllers that meet every furnace 
and oven control requirement, including the fol- 
lowing in a great many forms: 

Electric Control — on-off, average position, propor- 
tional input, 3-position, proportioning, proportional 
with automatic reset, and time-program. 
Pneumatic Control — on-off, proportional, and pro- 


portional with reset. 


FREE-VANE”° ELECTRONIC PYROMETER CONTROLLERS 


* Very minute changes in temperature at the control point (less than 0.003” 
on scale) closes or opens the Thyratron-operated relay with positive trigger 
action. 

New high-torqve, rugged milliveltmeter measuring mechanism gives 
greater accuracy — Alnico V magnet and a sensitivity of 15 ohms per 
millivolt. 

Separate control units are plug-in. 

Wide voriety of models — available in thermocouple and radiation pyrom- 
eter controllers in ranges up to 4000°F for L, H, LH, LOH, and LNH 
control and for L and H with proportional input control. 


FOR MORE FACTS about these three rugged Bristol Furnace and 
Oven Controls write for free Bulletin P1260 today. It's a 48-page 
booklet of useful data, specifications, control diagrams and prices 
for every type of automatic heating control. The Bristol Company, 
106 Bristol Road, Waterbury, Conn. 5.5 


BRISTOL'S 


POINTS THE WAY IN 
HUMAN-ENGINEERED INSTRUMENTATION 


BRISTO 


AUTOMATIC CONTROLLING, RECORDING AND TELEMETERING INSTRUMENTS 
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... In the use of ZING DIE CASTINGS 


A prime factor in the rapidly growing use of die castings has been the recognition of the process 
for what it has proved itself to be: The shortest distance between raw material and finished part. 
The automotive industry has been especially alert in taking advantage of this high speed pro- 
duction tool. 1955 models use eight times as much zinc die casting in front-end assemblies as the 
‘54 models did. 

Since this industry has been the top user of zinc die castings right along — taking more than 
half the total last year — the impressive swing to more zinc is significant. It definitely establishes 
the fact that zinc die castings are less costly to produce than those based on any other metal. 
Because of its low melting point, zinc can readily be cast in the most highly automatic machines. 
The more automatic and the more rapid the casting cycle, the greater the savings on costs. The 
smooth, as cast surface of zinc alloy castings is practically ready for plating. This gives zinc an 
advantage over all other die casting alloys for use as decorative objects and trim. In addition 
to all of the eye-catching chromium plated zinc die castings, the functional out-of-sight carbu- 
retor, fuel pump and windshield wiper housings continue to be zine die cast at lowest cost. 

The utilization of zine die castings is also making rapid advances for important components 
in home appliances, hand tools, instruments, electrical equipment, business machines and 
innumerable other products which, were it not for zinc die castings, would be neither as attrac- 
tive in appearance, as rugged, nor as low in cost. 


BUNKER HILL 99.99+% ZING 


+ 
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Lucncluryg 


WILL BRING OUT THIS CHARGE 
UNIFORM IN QUALITY 


The quenching stage of your heat-treating 
process is the point where all previous 
operations are brought to either a successful 


or unsatisfactory conclusion 


At this point is determined the final qual 
ity of your product...the amount of ume 
and material wasted by sub-standard rejects 


and your ultimate operating « 


When you install a B & G Hydro-Flo Oil Quenching 
System you eliminate the warping and quality variations 
caused by uncontrolled quenching of heat-treated metal 
Oil is circulated at high velocity and with strong turbu 
lence through the quench tank —then cooled and pumped 
back again. The oil in the quench bath is kept constantly 
at whatever temperature is desired. Since every batch is 
inder identical conditions, every batch is identical 


While the individual components of an oil cooling 


can be purchased and assembled on the jot 
iy is to install completely factory-assembled 


oling systems 
this demand, B & G offers completely self 


ined oi cooling units —integrated in every respect 


ly for immediate operation. These units are engineered 


your specific requirements 


Whether your heat treating volume is large or small, the 
The B & G Self-Contained O ‘ llustrated here is pre 


es of the B & G engineering department are available ' 
assembled complete at the factor climates the need for build 
est for information will receive prompt attention, 


and stands anc tor assembimg pipe alves ontrols and wwing 


respon ubility to place the wan in 


position and nnect wt & 


and water lines. It can be easily moved if « change in plant arrangement a 


it Necessary 


Hydre-Fie OIL QUENCHING SYSTEMS 


BELL & GOSSETT COMPANY 
Dept. DY-16, Morton Grove, Ill. 


Canadian Licensee: S. A. Armstrong, Ltd., 1400 O'Connor Drive, Toronto 














At any stage, from planning to production, your problems can 
best be solved by H-VW-M ... the one company combining 
complete engineering service with a complete line of equipment, 
processes and supplies. 


gam, H-VW-M 


Your WWM comblaction— HANSON- ad WINKLE-MUNNING COMPANY, MATAWAN, W. J. 


of the most modern ome Plants; Matewen, N. J. * Grand Rapids, Mich 
and de SALES orrices. ‘Anderson (ind.) * Baltimore * Beloit (Wisc.) * Boston 
~of over 80 years enporionce Bridgeport * Chicago * Cleveland * Dayton * Detroit * Grand 
very of piloting Rapids * Los Angeles * Lovisville * Matawon * Milwaukee 
cn polishing—of a complete New York * Philadelphia * Pittsburgh * Plainfield * Rochester 
1, process = — St. levis * Sanfrancisco * ingfield (Mass.) * Utica 
on for every need Wallingford (Conn.) 


rupestay’s WORKSHOP FOR THE FINEST IN PLATING AND POLISHING PROCESSES + EQUIPMENT + SUPPLIES 
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Why TIMKEN® forging 
steels give you uniform, 


high quality forgings 


THIS MICROSCOPIC CHECK of your order 
makes sure that Timken” forging steels have 
uniform grain size after heat treatment. 
Result: higher ductility, higher impact. This 
is another example of the many ways the 
Timken Company controls quality at every 
step in production. 


INDIVIDUAL HANDLING of your order enables us to target conditioning 
procedure to your forging requirements. Your forging rejects are mini- 
mized. And you save steel because the good dimensional tolerances of 
Timken bars produce uniform weight multiples with a minimum of 


RIGIDLY CONTROLLED CHEMISTRY assures 
you of uniform composition in every forging 
bar. This spectrometer, for example, tells the 
exact composition of a melt in just 40 sec- 
onds. Results are flashed back to the furnace 
so the melter can maintain constant control 
of the heat analysis. 


SPECIALISTS IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS TUBING 


steel lost in flashings. 


YOU HAVE FEWER FUR- 
NACE ADJUSTMENTS 
when you use Timken 
forging steels. Every lot 
responds uniformly to 
heat treatment because 
every lot has the same 
physical and chemical 
properties. Always speci- 
fy Timken forging steels. 
The Timken Roller 
Bearing Company, Steel 
and Tube Division, Can- 
ton 6, Ohio. Cable 
address: “TIMROSCO”, 
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Are your machines adequate for present-day testing pro- 


ADEQUACY TEST 
cedures? Or do they perform just well enough to get by? 


Often, testing machines in daily use appear to be doing the ] Does my present equipment have in- 
‘ ; es ‘ a finitely variable speed control? 
job... yet by today’s standards are limited in versatility, 


convenience and accuracy. 2 Can ic control rate of loading? $ 














Now may be the time to question whether you are getting as Can it control rate of strain? 


complete a test as you could with up-to-date equipment. 4 Can it hold a stress or strain in the . 
Simply ask these 13 questions about your machines. It will elastic range indefinitely ? 

take only a few minutes and may reveal whether your ma- § Can it utilize automatic toed holding 
chines are really adequate . . . or outmoded and obsolete. attachments ? 




















4 or more “no” answers probably mean you are not accomplish- 6 Is its drive smooth enough not to affect 


ing as much as you could with new testing machines. And in Ge Eaeaing quant 


that case it will pay you to return the coupon, Just check the 7 Can it obtain high magnification stress- 
“no” answers by number. A Riehle engineer will be glad to strain recordings? 

discuss specifically how Riehle equipment can make your test- B Does it have unlimited testing stroke 
ing more accurate and more convenient. over the complete distance between up- 


per crosshead and weighing table? 
Mail the c even though tuall in 
ge ape pen any One ney be a he 9 Can it handle off-center loads? 
market at this time. 


10 Can it wnload as accurately as it loads? 








1] Does it have simple controls? 






12 Is its accuracy independent of the 
operator's skill? 


Am I proud of the appearance of my 
testing equipment? 




















60,000 pound Riehle 
Universal Hydraulic 
Testing Machine 


"One test is worth a thousand expert opinions” 


Would you like to have a wall plaque bearing this famous 
axiom? The plaque is simulated bronze, suitable for hanging 
in your lab, There's no charge or obligation; just write for it. 


RIEHLE TESTING MACHINES 
Division of American Machine and Metals, Inc. 
Dept. MP-755, East Moline, Illinois 
Give me full details on what could be accomplished with 
up-to-date equipment. 
(Check numbers of questions answered ‘‘no."’) 
1th 3h 3a 4 8. 60. 7080, 90 
00, uO, 120, 30 
1) Send free plaque. 


















Riehle macuons 


American Machine and Metals, Inc. 


EAST MOLINE, ILL. 
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Gas Generator 

A new fully automatic endothermic 
atmosphere generator for producing 
protective atmospheres for bright 
hardening, bright annealing, or bright 
brazing of steel has been announced 
by Lindberg Engineering Co. It is 





available at 500, 750, and 1500 c.f.h. 
The atmosphere composition when 
cracking natural gas will be approxi 
mately 20% carbon monoxide, 40% 
hydrogen, 1% methane and balance 
nitrogen. Dewpoint is 10°F. At the 
ieanest setting the atmosphere com- 
position will be approximately 4.5% 
carbon dioxide, 10% carbon monoxide, 
20% hydrogen, and balance nitrogen 
Dewpoint in this case is 60°F. By 
changing the air-gas ratio, the analy- 
sis of the gas produced can be varied 
and thus readily changed so as to be 
in equilibrium with steels of different 
carbon content 


For further information circle No. | 
on literature request card, p. 32-B. 


Chromium Plating 

A new production plating process 
that deposits a corrosion resistant 
chromium plate on steel has been an 
nounced by United Chromium, Inc. It 
can be plated directly on steel, with 
out the necessity for an undercoat of 


nickel or copper and nickel. The de 


posit has light gray matte appear 
ance which can be buffed to a high 
luster Unichrome crack-free chro 
mium plating is done with a special 


chromic acid-type bath having auto 
matic regulation of the catalyst con 
centration. Standard plating equip 


ment and procedures are used. The 


Fe eee See Ce Ee ——— 


bath is prepared by dissolving the 
proper amount of Unichrome SRHS 
Compound CF-500 in water. Its plat 
ing speed is about the same as that 
of ordinary chromium plating. 


For further information circle No. 2 
on literature request card, p. 32-B. 


Vacuum W elder 

Vacuum Specialties, Inc., has an 
nounced a combination arc welder and 
ingot surface conditioner. As a weld 
er, the unit joins cylindrical sections 
of reactive metals under closely con 
trolled conditions, The carriage is 
positioned by an hydraulic operator 
so that a seam is located directly 
under an electrode. The electrode is 
lowered into welding position, and 
the welding current started. When 

















=" i 
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the seam has been 











automatically 
welded, the carriage i moved to 


properly locate the subsequent seams 


As a surface conditioner, the carriage 





is moved continuously along the axis 
of the tank by a lathe-type drive 
and the surface is progressively 
melted in a helical path by one or 
more electric ares. Surface imper 
fections more than % in. deep are 
eliminated. The tank is evacuated to 
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Machinability 

A new electronic machinability com 
puter has been announced by the Car 
boloy Dept. of General Electric Co. It 
will solve in less than 2 min. machin 


ing problems which normally take 


several hours to compute. The 32-lb 
self-powered analog unit measure 
21 x 7 x 20 in., and will consider four 


teen operational variables in mac)in 


ing, such as grade of carbide, speed, 
feed, depth of cut, tool life, alloy and 
material hardnes Answers provided 
by the computer are based on the use 
of those feeds, depths of cut, proper 
grades of carbide and tool geometry 
which will result in normal, wear 


type, cutting edge failure 


For further information circle No. 3 
on literature request card, p. 32-1 





Dr Ww, WwW. Gilbert at the Vac hinability Computer He De vel ped 


JULY 1955; PAGE 13 


ATTENTION MAR. 











You Get Minimum Drag-out 
with Sun Quenching Oil Light 


When you reduce oil consumption by lower- deposits, aids in removing any deposits that 
ing drag-out, you cut a major cost in operat- have accumulated. And under normal oper- 
ing a quenching system. Sun Quenching Oil ating conditions it need never be replaced. 
Light thins out when heated, drains off parts Sun’s booklet “Sun Quenching Oils’’ tells 
faster and more completely. And Sun about this low-cost oil. For a copy, call your 
Quenching Oil Light, because of its natural nearest Sun office or write SUN Or, COMPANY, 
detergency, prevents the formation of sludge Philadelphia 3, Pa., Dept. MP-7. 


INDUSTRIAL PRODUCTS DEPARTMENT ONOC 
SUN OIL COMPANY ? 


PHILADELPHIA 3, PA. ¢ SUN OIL COMPANY LTD., TORONTO & MONTREAL 
Made by the producers of famous Blue Sunoco Gasoline and Dynalube Motor Oils 


METAL PROGRESS; PAGE 14 











less than 50 microns pressure with 
the carriage and work load in place. 
The protective atmosphere is intro- 
duced and the work load is rotated 
by the drive rollers on which it rests. 
For further information circle No. 4 
on literature request card, p. 32-B. 


Billet Heater 

Magnethermic Corp. has announced 
a new line of aluminum billet heaters. 
This Model CSC 
design, a new billet stop and thermo- 


has an improved coil 





couple assembly, rounded corners and 
built-in capacitors. It is available in 
all models up through 350 kw. and will 
be available up to 650 kw. by October. 
For further information circle No. 5 
on literature request ecard, p. 32-B. 


Cleaning Solvent 
Development of new and improved 
carbon tetrachlo- 


ride in cleaning operations has been 


solvent to replace 


Products, Ine 
It is nonexplosive and noninflammable 
Turco-Solv 


announced by Turco 
flash point over 200°F. 


evaporates quickly and dries out 
without 


paint 


completely leaving residues 


to impair adhesion or to pick 
up carbon dust, metallic particles 
or other contaminants. The solv- 
ent is suited for many maintenance 
cleaning jobs. It may be used for 


hand wiping of small parts, pre 
cleaning prior to flaw-detection oper- 
ations or for final clean-up of fabri 
cated units. 

For further information circle No. 6 


on literature request ecard, p. 32-B. 


Crack Depth Measurement 

Magnafiux Corp. has 
seam depth indicator which can detect 
depth of cracks in 
iron and steel parts. 


announced a 


and measure the 
It is a portable 
electronic instrument with a scanning 
probe on a 10 ft. cable. Relatively 
symmetrical parts can be scannec 
other cases 
hand scanning is more practical. The 
Sedac SE-100 will locate and meas 
ure the depth of defects from 0.012 
to 0.120 in. 
detected but their size over 0.120 in. 


automatically while in 


deep. Larger cracks are 
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is not measured. By comparison with 
the known sample provided, it can be 
calibrated to find only cracks deeper 
than a pre-selected allowable mini 
mum. The instrument can be used on 
flat pieces and curved surfaces with 
a 3% in. or larger radius. 

For further information circle No. 7 
on literature request card, p. 32-B. 


Tensile Testing 
Detroit Machine Co. has 
announced a 100,000 Ib. 


Testing 
capacity ten 
sile testing machine for testing the 
butt welds in the thin wall square tub 
ing. It tests both 2% and 3% in. 


square tubing without alteration, be- 





cause it has two stations, one on each 
side. The difficulty in holding this 
kind of specimen was overcome 
an hydraulically 
and gripping device 


with 
operated mandre! 
The machine is 
available with either one or two sta 
tions, and may be had with specimen 
holding devices for square, rectangu 
lar, round or oval tubes 

For further information circle No. 8 
on literature request card, p. 32-B. 


Welding 


A new, automatic welding process 


which uses carbon dioxide gas for 
shielding the arc while welding mild 
been 
announced by the A. O. Smith Corp 
It is similar in operation to the shield 


ed inert-gas metal-are 


and medium carbon steel, has 


process 1 he 
C-omatic process offers the advantage 


7 


of low-cost automatic welding plus 


the benefit of a visible arc, which en 
ables the welder to properly locate 
the are in the welding groove and ob 


serve the weld metal being deposited 
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HEAT RESISTING 


ALLOY 
PIPE 


from STOCK 


Wauatever Your 


Pipe Reauirements- 
(2 Can Fit Tuem stad 


Available In Diameters 
From “% to 3° I.P.S. 
Several Metals 
Lengths up to 16 Feet 
Pressure Tested 





































































Standard |.P.S. Pipe is 
but one “2 






product, in 





over 400 mill form items, 








stocked to supply all 





rolled alloy needs from 









one dependable source. 
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TYPE 330. . 35 Ni~15 Cr—t4 Si 
TYPE 309...... 25 Cr~12 Ni 
TYPE 310...... 25 Cr.20 Ni 
TYPE 430 . ow ccc enues 17 Cr 
VVPE 666 wc cccccesces 27 Cer 
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WHAT'S NEW AT BRISTOL... 











Don’t be without this 
free pyrometer 
A NEW HIGH QUALITY reference hook! 


WIDTHS UP TO 36 INCHES If you use pyrometers, this fact-filled 56-page book- 


let is a “must”. Its three sections tell you quickly 
13 STANDARD COLORS everything you want to know about thermocouples 
and all other pyrometer accessories. 

Chock-full of money-saving ideas, informative illus- 
When you fabricate from COLORWELD Coil you trations, charts, and detail drawings, this well-indexed 
eliminate the difficulty and expense of finishing book does these three jobs: 
individual parts in your paint department. Pre- HELPS YOU SELECT THE RIGHT THERMOCOUPLE, wire, and pro- 
finished COLORWELD Coil is ready to be fed tecting tube for every installation. Complete information 
into roll forming equipment, press brakes, draw on all thermocouples and radiation pyrometers, wit! 
presses, or punch presses, with completed parts installation suggestions. 
going directly to assembly or shipping rooms. It 
won't scratch, peel or chip during most fabrication 
stresses. Delivered in easy-to-handle coils or 
sheets, COLORWELD is available in widths rang- 
ing from “2” to 36”, in thicknesses from .016 to 
.040, slit to your width specifications. It can be 
coated on one side or two in any of thirteen stand- 
ard colors. Now hundreds of new items can be Mail the coupon today for your free copy! 
made better and more economically with this new, 
wider width. It will pay you to try COLORWELD 
Coil in your manufacturing operation. 


HELPS YOU KEEP THERMOCOUPLES ON THE JOB. Complete, 
well-tabulated descriptions of replacement parts and 
accessories, with simple ordering instructions. 

HELPS YOU GET QUICK, ACCURATE CALIBRATION DATA. Cali- 
bration tables for all commonly used thermocouples, in 
Centigrade and Fahrenheit scales. 418 


SSSSSSSSS SSSSSSSSSSSSSSSVSSSSSSSSE8888855 


The Bristol Company 
106 Bristol Road 
Waterbury 20, Conn. 
Gentlemen: 


Send me a free copy of your pyrometer 
fact book. 


a te 


| 


| 
/ 


Address___ 
City Zone. State 
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SOUTHERN STATES IRON ROOFING COMPANY 


P i 


2 7] Veorgia 
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You get automatic, precise heat treatment plus 
high production with this Salem-Brosius furnace 


You speed production—control heat treating cycles to 
close limits—achieve specified metallurgical and physical 
properties in forged parts with this Salem-Brosius furnace 

This is possible because time, temperature and material 
movement are automatically controlled to provide precise 
cycle annealing practice. Rugged construction and sim 
plified design give you efficient operation with low 
maintenance 

Here is a typical cycle. Forged alloy steel automotive 
parts, such as clutch plates and drive pinions, are loaded 
into three trays and positioned in front of the furnace 
pusher on the left. The furnace takes over 

Ihe trays move automatically into the heat and soak 
chamber where the parts are heated to 1700°F. and held 
at that temperature for a timed interval. Then they move 
to the next section and are control-cooled to 1200°F. at 


which moment they move to the final zone and are con 


trol-cooled to 5O0O°F. At this time the trays are ejected to 
a transfer table from which they are automatically 
emptied into tote boxes 

An ingenious arrangement of recording controller 
fuel regulators, thermocouples, and air control valv« 
automatically hold the temperature to within extremely 
close limits. Yet this precise furnace anneals as much a 
4000 pounds of forgings per hour 

This furnace is typical of the efficient heat treating and 
heating furnaces designed and built by Salem-Brosius to 
increase your production and reduce your unit costs. The 
skill and experience of Salem-Brosius engineers recently 
were augmented by the acquisition of the George J 
Hagan ( ompany so that now you get the benefit of the 
combined abilities of both organizations to design, engi 
neer and build fine furnaces when you specify Salem 
Brosius. Write to us' 





SALEM-BrRostus INC 





WHO CAN MATCH THIS RECORD? 


= SKILLED MEN WITH FINE TOOLS AND 
“NO LOST TIME INJURIES”—"One 
é ABLE SUPERVISION CAN MAKE 100% 


full-time year without a lost-time 


injury is an outstanding achieve- a SCORES IN SAFETY AND IN QUALITY. 


ment in the casting industry. This Y At A.E.C.CO. they do, as this award “Tops” ™ 


fine teamwork of the Alloy Engi- : ; eae a 
® our industry — testifies. A.E.C.CO. craftsmen think! 


neering & Casting—and their 


. T se ‘ > >» © 2 07 - , . 
low labor turnover points the 6 They take the same 100% care of your work in our shop 


way in Safety as it does in Ca that they do of themselves. We do not cut corners to make 


Ouality.” . , . 
+ a “cheap” product. Such men don’t live off the “price buyer.” 





went nesiste erm | ALLOY ENGINEERING & CASTING CO. 


ALLOY CASTING CO. (Div.i 
CHAMPAIGN ® ILLINOIS 
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the class leader 


...and with high speed steels 
REX is first in its class 


Outstanding achievement! That’s the only way a product can 
earn the reputation of being “first in its class.”” And REX®, as 
the recognized leader in high speed steels, is no exception. 


In thousands of tool shops...in every type of applica- 
tion — Crucible REX high speed steels have proved their supe- 
riority for over half a century. But it’s performance in your 
shop that counts! Try REX on your next job. Test it for size, 
structure, response to heat treatment, fine tool performance. 
And you, too, will say REX is first in its class. 


REX is made only by Crucible. It’s available immediately 
from local Crucible warehouses ...or by prompt mill deliv- 
ery. To find out about REX and the many other types of 
Crucible special purpose steels, write today for “Crucible 
Publication Catalog.” Crucible Steel Company of America, 
Henry W. Oliver Building, Pittsburgh 22, Pa. 


C R U C | 8 LE} first name in special purpose steels 








Crucible Steel Company of America 
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Another 
Norton 





n the job! 


CRYSTOLON* baffle plates 
contribute to the high 
melting efficiency of Reda 
reverberatory furnaces 


Reladling ductile iron from a Reda reverberatory 
furnace for ferrosilicon addition. These furnaces are 
designed for fast, low cost melting of both ferrous and 
non-ferrous alloys. 



































Cross-section of a reverberator furnace manufactured by the Reda Pump Co. of Bartlesville, Okla. Charge is through 
the stack and the metal is heated by direct impingement of the flame passing over the metal bath and by reflected heat from 
roof and side walls, Melting takes place at base of stack, where crystouon baffle plates (shown in color) are the Norton 





— an expertly engineered refractory prescription 


CRYSTOLON refractory material is engi- 
neered to combine great physical strength 
with exceptional resistance to thermal 
shock, slag penetration and chemical at- 
tack. It will withstand temperatures up 
to 3050°F, and has up to 15 times the re- 
sistance of ordinary fire clay to erosion 
and corrosion. 

That is why crysroton baffle plates 
were prescribed for Reda furnaces — add- 
ing another to the long list of highly suc- 
cessful Norton j’s for the metal melting 


field, 
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for this critical spot. 


Whatever your own furnace operations 
may be, there is a Norton § that will help 
you to save time, labor and money. For 
information about Norton crysToLon*, 
ALUNDUM*, MAGNORITE* and FUSED STA- 
BILIZED ZIRCONIA refractories — standard 
or special shapes or cements — see your 
Norton representative. Or write to 
Norton Company, Refractories Division, 
328 New Bond Street, Worcester 6, 
Mass. Canadian Representative: A. P. 
Green Fire Brick Co., Ltd., Toronto 5, 
Ontario. 





REFRACTORIES 
Engineered... R. .. Prescribed 


Qlaking better products... 
to make your products better 


*Trede-Morks Reg. U.S. Pot. Off. and Foreign Countries 








There is no need for flux and the at- 
tendant cleanup time that is required. 
Welds made with carbon dioxide gas 
have a wide and well rounded bead 
penetration. Filler wire of special 
formulation is fed to the welding head 
by means of rollers at controlled feed 
speeds. The head can be easily ad- 
justed for welding in any position. 

For further informaton circle No. 9 
on literature request card, p. 32-B. 


Chromium Plating 

Barrel-type chromium plating ma- 
chines which do away with racks or 
fixtures in the plating of small parts 
have been announced by the Dawson 
Corp. These barrel platers are avail- 
able in three general types. The first 
has a capacity of approximately 1% 
gal. and can be used for short or in- 


termittent plating of 


very small 


pieces. The second has an approxi- 
mate capacity of 10% gal. and is in- 
tended for a variety of parts and for 
long production runs. 
with a 


It is equipped 
exhaust and either a 
water jacket for cooling or a reserve 
tank through which the solution is 
circulated. The 


vapor 


third, or automatic 
model, is continuous in operation and 
therefore suited for mass production. 
This machine has a capacity of ap- 
proximately 13 gal. and a plating 
eycle averaging 8 to 10 min. and can 
produce up to 85 lb. of chromium 
plated parts an hour. 

For further information circle No. 10 
on literature request ecard, p. 32-B. 


Thermocouple Restorer 
The Restorer, for correcting inac- 


curate temperature reading and con- 
trol caused by thermocouple circuit 
failure during heat treating and melt- 
ing operations, has 


been announced 


by the Peerless Electric Co. Special 
electric impulse renews proper con- 
ductivity in thermocouple circuits by 
breaking down 
caused by 


loose 


excessive resistance 
oil-soaked or 
This per- 
mits pyrometers and controls to ob- 
tain 


corroded, 
circuit connections. 


proper thermoelectric voltages 
from the couple and assures accurate 
temperature reading and control dur- 
ing heats. The 


manually or automatically 


Restorer operates 


It mounts 


on existing pyrometer panels or on 


its own central control panel when 


many thermocouples are monitored 
in an instrument room. 


For further information circle No. 11 
on literature request card, p. 32-B. 


Etcher 


Buehler, Ltd., has announced a new 
Micromet etcher for electrolytic etch 
ing of metallographic specimens. It is 
always ready to operate, eliminating 
hook-ups and delays due to battery 


failure. It is equipped with twin-type 
0 to 5 volt d.c. voltmeter and a double 
scaled ammeter shunted for 0 to 100 
milliamp. d.c. operation. Identified 
leads for the cathode and the anode 
with forceps for contacting or holding 
the specimen are supplied. 

For further information circle No. 12 
on literature request card, p. 32-B. 


Lubricant 
A molybdenum disulphide solid 


lubricant for dry operations has been 





YOUR BEST MOVE MOVE 


with MERRILL 


MATERIAL 
HANDLING 
DEVICES 


LIFTING 


) 





, 


DRUM TILTER 


re 


HAND GRIP 
» Y & 
tw 

DRUM 


bf if 
fe 
For Interesting Information write 


OPENER 
MERRILL BROTHERS 


56-31Arneld Ave. 





Maspeth, W. Y. 
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announced by Product Techniques, 
Inc. High purity molybdenum is 
ground to an average particle size of 
0.6 micron. The powder is then com- 
bined with appropriate carriers, dis- 
persants and drying agents. Moly 
Spray is recommended for machine 
tools, open mechanisms, sheet metal 
and tube bending operations. 


For further information circle No. 13 
on literature request card, p. 32-B. 


Testing Machine 

Taber Instrument Corp. has an 
nounced its new instrument for meas 
uring hardness and lubricity of metals. 
The Dyhedron is a dynamic hard- 





ness tester and utilizes a selected oc- 
tahedral diamond precisely shaped to 
work itself into the test material with 
a rotary oscillating motion. The depth 
of penetration is read from a preci- 
sion dial indicator and the 360 deg 
oscillations of the diamond are read 
from the rotary counter 


For further information circle No. 14 
on literature request card, p. 32-B. 


High Vacuum Pump 

A new diffusion-ejector pump which 
will remove 12% Ib. of air per hour 
from a semi-continuous, vacuum melt- 
furnace has been 
announced by Consolidated Vacuum 


ing and casting 





Another “must” for proper Metallographic Control 


re (B MICROMET ETCHER 





This neat compact unit is always ready 
- to operate eliminating time consuming 
| hook ups and delays due to 


type voltmeter and 

ammeter are posi- 
| tioned for ready and 

easy observation. 


| Properly identified 

| leads for the cathode 

and the anode with 

' forceps for contacting 

or holding the specimen 
are supplied. A 
replaceable beaker and fitted 
cathode clip to support either 
the vertical or horizontal stainless 
steel cathode are furnished. 
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Buchler Ltd.' 


METALLURGICAL APPARATUS 


2120 GREENWOOD STREET 
EVANSTON, ILL., U.S.A. 








Corp. The pump removes air at a 
speed of 18,000 liters per sec. and 
pumps hydrogen at a speed of 42,000 
liters per sec. Its wide performance 
range permits diversified application 
A single unit will handle the gas load 
of a 1000-lb., higt 
and casting furnace 


vacuum, melting 


For further information circle Ne. 15 
on literature request card, p. 32-B. 


Filter 

Industrial Filtration Co. has an 
nounced a new automatic Roto-Gravity 
filter, the major features of which are 
a permanent-type filter screen for re 
moval of particles to 0.002 in. in siz 
and large flow capacity. The unit is 
self-cleaning through reverse flush 


principle operating on a time lapse 


sequence. Residue thus cleaned from 
bar stock-type screen is removed by 
chain driven flights One unit is 


mounted in tank to fit around base 
of Cincinnati grinder. Tanks of sp« 
cial design are available 

For further information circle No. 16 
on literature request card, p. 32-B. 


Heat Treating Baskets 

Inconel baskets and frames for us« 
in heat treating have been announced 
by Wiretex Mfg Co Heat treating 
time was cut by over 50 it Ductile 
Iron Foundry where they have been 
put into use. The baskets have a 


solid wall and a s« reen covered grate 








bottom, through which heat is forced. 
Each basket has two outside trun- 
nions for handling by a crane. The 
carrier is designed to hold four bas- 
kets at one time and 300 lb. of cast- 
ings are accommodated in each basket 
comprising a total load of 1200 lb. 
of castings for each assembly. 

For further information circle No. 17 
on literature request card, p. 32-B. 


Gas Generator 

A new exo-endothermic gas gen- 
erator to provide gas atmosphere for 
heat treat furnaces has been an- 
nounced by Holcroft and Co. The 
generator requires only 20 sq. ft. of 
floor space and can be used with all 
types of furnaces. It can 
gas atmospheres between the limits 
of perfect combustion and modified 
AGA Type 302. The gas generated 
differs from a standard AGA Type 
302 gas in that it has a lower dew- 
F. with 
no detectable amounts of methane) 
and it has approximately 50% lower 


produce 


point (as low as minus 50 


hydrogen content. With a slight ad 
justment the generator can produce 
a nonexplosive atmosphere for heat 
treating below the explosive limits 
required for atmosphere tempering, 
relief of fer 


rous alloys as well as 


annealing, and stress 
hardening, 
annealing and tempering of nonfer- 
rous alloys 

For further information circle No. 18 
on literature request ecard, p. 32-B. 


Thermometer Elements 

Charles Engelhard, Inc., has an 
nounced a new glass protected, plati- 
num wound resistance spiral which is 


used for precise temperature meas- 


urement over the range of 200 to 
550° C. A special high temperature 
resistance element encased in an ap- 
propriate ceramic envelope is avail- 
able for measuring temperatures up 
to 750° C. 


For further information circle No. 19 
on literature request card, p. 32-B. 


Forging Furnace 

Morrison Engineering Corp. has an- 
nounced a new slot fired forging fur 
nace for heavy-duty, continuous serv- 
ice at forging temperatures of 2300 


F. and above. Other heating operations 
can be performed. The application of 
an automatic proportioning mixer and 
special burner equipment are featured. 
For further information circle No. 20 
on literature request card, p. 32-B. 


Extensometer 

A new nonaveraging, snap-on Mi 
croformer type extensometer for use 
on small size round specimens has 
Baldwin-Lima- 
gage 
interchangeable attach 


been announced by 
Corp It has short 


lengths and 


Hamilton 








New GA batch type con- 
trolled atmosphere furnace 
designed for tool rooms 
and small production. 2 
models now ready—others 
to follow. 


parts —to 


ing to 600° F 


x 24° d, 


30 S$. SHELBY ST. «+ 





2000° PF. 
10° w.x 8” h. x 18% d, 


4 Bench Type: for tools and small 


Recirculating Ovens: for drying, 
finishing and industrial process % 
5 sizes to 36" w. 

x 36° d. x 60" h. 


High Temperature Box Furnace: 
for high speed steel treating to 
2500° FP. 3 sizes to 12° w. x 8" h. 


industrial Box Furnace for general 
heat treating—to 2000° F. 4 sizes 
to 15" w. x 12" h. x 30° d, 


Catalog and complete information on any of 
these furnaces will be gladly furnished on request. 


COOLEY ELECTRIC MANUFACTURING CORPORATION 
INDIANAPOLIS 7, INDIANA 


ELECTRIC 
HEAT TREATING 
FURNACES 


35 MODELS 


Recirculating Alr Draw: box 
type furnace for controlled 
heating to 1300° P.—steel 
tempering, glass annealing, 
etc. 5 sizes to 24" w. x 15” 
h. x 48° d. 


14 sizes to 
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IN POWDER METALLURGY 


i ie al 


New STEEL OILITE’S unusual ductility is demonstrated in this photo of a typical torsion test. This 
revolutionary material was developed by Chrysler for applications requiring extreme ruggedness. 


NEW Ductile STEEL OILITE, Opens Up New Uses for Powder Metals 


STEEL OILITE is a new and revolution- STEEL OILITE may be hardened, ma- 
ary Chrysler developed die-pressed powder chined and staked using conventional 
metal with ductility and strength in the methods. Developed by Chrysler-Amplex 
range of low carbon steel (elongation engineers, STEEL OILITE has been pro- 
values up to 15%; tensile strength from duction and field tested for over 18 months. 
ar ‘ »g 

85,000 to 120,000 PSI). The engineering facilities of Amplex and 
Makes considerable savings possible for Chrysler are unmatched in the powder 
countless new applications; one customer metal industry. They are ready to help you. 
reported savings of 96%. Eliminates most Call or write today for STEEL OILITE 
machining operations, information. Ask for Bulletin STM-54. 


CHRYSLER AMPLEX PRODUCTS oop ee * 
OILITE Bearings Finished Machine Parts wea gees 4 
Permanent Metal Filters Friction Units yours for the ashing [ 
>— Only Chrysler makes OILITE 


CHRYSLER CORPORATION + AMPLEX DIVISION 
Dept. H-7 Detroit 31, Michigan 
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different 
lengths: %, % and 1 in. 
may be from % to % in 


ments fol three gage 

Specimens 
in diameter. 
intended 


The new extensometer is 


for use with miniature variable-trans- 


former-type recorders to determine 
such elastic 
strength. 


250, 500 and 1000 to 1 with a measur- 


properties as offset yield 
Strain magnifications are 
ing range of 0.02 in. 


For further information circle No. 21 
on literature request card, p. 32-B. 


Refractory Fiber 
Babcock & Wilcox Co. has an 
nounced new uses for Kaowool, a 


high-temperature’ refractory fiber, 


made of kaolin clay. The clay is ele 


trically melted and then the molten 
material is blown into fibers which 
are collected on a pad-forming con 
veyor The long-fibered insulating 
wool can be used as a furnace lining 
For further information circle No, 22 
on literature request card, p. 32-8. 


Temperature Meter 
A new portable temperature meter 
wide 
1000 F has 
Webber Gage Co 


Fitted with a sen 


with a range from 50 to 


been announced by 


sitive thermocou 
ple, the 
ment 


instru- 
measures 
temperatures of 
metals, liquids 
and air, and elim- 
inates delays 
caused by wait 

ing for gage blocks or work to return 


to normal temperature. Temp-Chec} 


operates on a flashlight battery and 
is portable. 

For further information circle No. 23 
on literature request card, p. 32-B, 


Vacuum Furnace 

A new 50-lb. vacuum skull-type aré 
furnace has been announced by 
Naresco Equipment Corp. It is a com 
pletely self-contained furnace for de 


velopment and small-scale production 


purposes and is particularly suited 
for melting titanium, for either scrap 
recovery or for casting 

For further information circle No. 24 
on literature request ecard, p. 32-2 


Steam Cleaners 
Kel ite 


new model K line of steam cleaners 


Products has announced a 
They are gas or oil fired and come in 
capacities to 300 gal. per hr., with 
super duty models to 3000 gal. per hr 
The heat exchanger raises the water 


before the 
water enters the main heating circuit 


temperature to 100 I 


This is accomplished by trapping waste 
heat, thus reducing fuel consumption 
The automotive-type piston pump runs 
in oil and has stainless steel ball check 
val ve The straight-line cabinet re 
quires no clay or firebrick and is 
louvered for adequate ventilation, 

For further information circle No. 25 
on literature request card, p. 32-B 
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MARTINDALE 
 . 


ROTARY BURS AND FILES 


Made of highspeed stee!. Produced in our own 
factory where uniform herdnes is assured by heat 
treating in electric furnaces on which the tempere 
ture is closely controlled by electric eyes 


RA WAA\\ 
Tee MQ 


Over 200 sizes and shapes (tote! over 75,000 pieces) 
are carried in stock for immediate shipment 


MOTOR-FLEX UNITS 


Martindale Motor 
Flex Units are 
made in 7 Models 
—24 Combina- 
tions They vary 
from 1/10 to Vy 
H.P. with verious 
motor speeds 
Available in bench 
pedestal of over 
head suspension 
types 


Complete line of attachments. 


METAL-WORKING SAWS 


Made of 18-4-1 High Speed Stee! in 4 types 
for Screw-Slotting. Metal-Slitting, Copper 
Slitting and other cutting operations on both 
ferrous and non-ferrous metals 


Diameters range from 1%" to 4” and stock 
tools are made with various numbers of teeth 
and in a wide variety of thicknesses 


Write for 64 page Catalog No. 29 covering 
above Saws, ROTARY BURS and FILES, and 
many other products for maintenance, safety, 
and production. 


MARTINDALE ELECTRIC CO 


1372 Hird Avenue, Cleveland 7, One 
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~ ALUMINUM 
EXTRUSION TOOLS 


FINKL QUALITY 


. and quality that only 76 years of metal working experi 
ence can impart. W4X% Hot Work Steel made by Finkl 
meets the requirements for aluminum extrusion tools such 
as mandrels, liners, rams, and adapters. We manutacture 
containers as well as reworking and relining used contain 
ers. Quality control, from steel making in our own melt 
shop, through forging, heat treating, machining and Inspec 
tion makes them the finest tools available 

Hot Work Die Steels made by experts cost you no more 
than those from non-specialists in hot work applications 
and in the long run certainly less. When your next require 
ments for hot work tooling, die blocks, or forgings are 
being considered, consider Fink! for the best. Our engi 

L neers will gladly offer the advantage of their knowledge 


and our experience. There is no obligation 


Offices in; DETROIT * CLEVELAND + PITTSBURGH + INDIANAPOLIS 
DIE BLOCKS » HOUSTON «+ ALLENTOWN « ST. PAUL * COLORADO SPRINGS + 
— 


SAN FRANCISCO + SEATTLE + BIRMINGHAM + KANSAS CITY 
HOT WORK Warehouses in: CHICAGO + EAST CAMBRIDGE * LOS ANGELES 
STEEL 


FORGINGS A. Finkl 2 Sons Co. 


ELECTRIC 2011 SOUTHPORT AVENUE: CHICAGO 14 
FURNACE 


STEELS 
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42. Abrasive Wheels 

Operating suggestions and recommend- 
ed wheels for finishing stainless. Man- 
hattan Rubber Div 


43. Alloy Chart 

Comparison of AISI, SAE, ACI, AMS, 
WAD and PWA chromium and chromium- 
nickel stainless specifications. Cannon- 
Muskegon 


44. Alloy Steel 


207-page book gives more than 30 com- 
plete case histories of alloy steel usage 
Climax Molybdenum 


45. Alloy Tools 


44-page book on cast Stellite tools for 
metal cutting. Haynes Stellite 


46. Aluminum 

4-page folder on standard and flattened 
expanded aluminum gives sizes, dimen- 
sions, weights for different mesh sizes. 
Applications. Penn Metal Co. 


47. Aluminum Die Castings 
Bulletin on design and manufacture of 
aluminum die castings. Hoover Co. 


48. Aluminum Extrusions 
28-page book on extruded aluminum 
products. Design, tolerances, applications. 
Revere 


49. Aluminum Forgings 

12-page booklet on press forgings, im- 
pact extrusions and hand forgings. Prop- 
erties of aluminum forging alloys. Harvey 
Aluminum 


50. Aluminum Strip 

20-page booklet on how it is made, sizes 
and weights of coils. Technical data on 
aluminum alloys used. Scovill 


51. Aluminum Welding 
Data on chemical composition of alum- 
inum welding rods and electrodes. Arcos 


52. Analysis of Nickel Alloys 
52-page Technical Bulletin T-36, “Meth- 

ods for Chemical Analysis of Nickel and 

High-Nickel Alloys.” International Nickel 


53. Anodized Aluminum 
Booklet on latest developments in col- 


oring anodized aluminum. Sandoz Chemi- 
cal Work x 


54. Atmosphere Furnace 

Information on mechanized batch-type 
atmosphere furnaces for gas cyaniding, 
gas carburizing, clean har ening or car- 
bon restoration. Dow Furnace 


55. Atmosphere Furnace 

12-page bulletin on electric furnaces 
with atmosphere control for hardening 
high speed steel. Sentry 


56. Atmospheres 
Bulletin 1-10 supplies technical infor- 


mation on inert gas generators and data 
on costs. C. M. Kemp Mfg 


57. Atmospheres 

12-page booklet on design and use of 
special atmospheres for industrial fur- 
naces. Continental Industrial Engineers 


58. Bearings 
20 data sheets give special properties 


and case histories for new Rulon oil-free 
bearing material. Diron Corp 


. Beryllium Copper 
Bulletin 1 on available alloys, condi- 
tions, tempers and tables of sizes and 
properties. Penn Precision Products 


60. Black Oxide Coatings 
8-page booklet on black oxide coatings 


for steel, stainless steel and copper alloys 
Du-Lite 


61. Boiler Refractories 

New 20-page bulletin on boiler refrac- 
tories discusses basic requirements of re- 
fractories, what causes refractories to fail, 
various kinds of insulating firebrick. Re- 
fractories Div., Babcock Wilcox 


62. Boron Additive 

6-page article on use of grainal as 
boron-additive alloy and properties of 
grainal steels. Vanadium Corp 


63. Brass Bearings 
New 24-page catalog on 600 series bear- 
ing alloys. scription of alloys, typical 


arts, properties, machining. Mueller 
rass 


64. Brazed Tubing 


12-page data book on brazed tubing 
made from copper coated steel. Bundy 


65. Brinell Machine 
Data on semi-automatic Brinell test- 
ing machine. Detroit Testing Machine 


66. Brush Selector 

Setting selector at brush diameter, se- 
lection may be made in choice of steel, 
Stainless, phosphor bronze, tampico or 
cord. Fuller Brush Co. 


67. Carbon and Graphite 
20-page catalog on carbon and graphite 

somes in sy electrical 

chemical, process fields. National Carbon 


68. Carbon Control 

Bulletin SC-168 on system for automa- 
tically controlling carbon potential in 
continuous and batch furnaces. Surface 
Combustion Corp 


69. Carbon Control 

Bulletin C-22 and reprint on Car- 
botronik for automatic control on car 
bon potential of atmospheres. Ipsen 


70. Carbonitriding 

Bulletin 241 on gas-fired radiant-tube 
furnace for carbonitriding and other heat 
treating. Lindberg Engineering 


71. Carburizing 
16-page booklet on 
processes and equipment 


gas-carburizin 
Discussion af 
suspended carburization, carbon restora- 
tion. Surface Combustion 


72. Carburizing Salts 


Folder on salts for liquid carburizing 
Swift Industrial Chemical 


73. Castings 
Bulletin on Ellis casting process, a new 


method for casting electronic components 
Howard Foundry 


74. Castings, Bronze 
16-page booklet on sand and centrifugal 
castings. American Non-Gran Bronze 


75. Charging 
12-page brochure on eight models of 


charging machines for heating and melt- 
ing furnaces. Salem-Brosius 


76. Chromate Finishing 
File on chromate conversion coatings 
for prevention of corrosion and paint- 
base treatment of nonferrous metals 
Allied Research Products 
77. Chromium Plating 
Booklets on how to chromium plate 
and anodes for the process. United Chro- 
mitum 


78. Chromium Stainless 
12-page book on fabrication and use of 
Type stainless steel. Sharon Steel 





11. Definitions 

Steel terms of particular value 
to men who buy or use cold fin- 
ished steel bars are defined in this 
32-page dictionary, It includes 
more than 180 definitions from 
annealing and austempering 
through isothermal quenching and 


macroetching to spheroidizing, 








stress relieving and yield strength 
Many of the definitions are taken 
from the ASM Metals Handbook 
and these are marked with an © 
symbol. Figures and tables cover 
such subjects as standard grain 
sizes for steels, Shepherd grain size 
fracture standards hardness con 
versions, iron, iron carbide equilib 
rium diagram and others. La Salle 
Steel Co 











79. Cleaner 

Folder gives data on metal cleaners 
for use with water in still-tank or spray 
washing equipment. Solventol 


80. Cleaning 

New 4-page catalog on detergents 
wetting agents, brighteners and other 
chemicals. Antara Chemicals 


81. Cleaning 

32-page booklet on alkaline, solvent 
emulsion, acid phosphate cleaning. £. F 
Houghton 


82. Cleaning 
44-page booklet, “Some Good Things to 


Know About Metal Cleaning,” discusses 
tank, barrel and machine cleaning, pick 
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Another 
Norton 


One of the 1200-pound Ajax induction furnaces used 
by Ee Duriron Company, Inc. of Dayton, Ohio, Melts are 
chiefly stainless steel alloys, tapped at 3200°F or higher. 


on the job! 


MAGNORITE cement, the Norton R for aning and patching 
these furnaces, has resulted in substantia 
only in the amount and cost of cement, but in time and labor. 


savings ~~ not 


The Duriron Company, Inc. doubles heats-per-lining, cuts melting costs, 
maintains stainless steel quality with MAGNORITE* cement 


If re-lining is too frequent a job in 
your induction furnace operations — if 
you're using up too much time, cement 
and money to get maximum heats — we 
suggest you consider MAGNORITE cement. 

Take the experience of The Duriron 
Company, leading manufacturers of 
chemical process equipment made of 
stainless steel and other metals. Before 
trying MAGNORITE cement, their best 
previous lining material was giving an 
average of 68.2 heats per lining. 
Thorough test runs of MaGNortre at the 
Duriron foundry show this Norton re- 
fractory material is averaging 140.5 
heats per lining. And it is not only last- 
ing twice as long as its best performing 
competitor, it is more refractory, it has 
50% less slag volume on heats, and its 
freedom from shrinkage eliminates crack- 
ing. Another instance of how Norton re- 
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fractories and refractory materials are 
engineered and prescribed to 
time-and-money-saving R's. 


Give MAGNORITE cement 
a test run 
in one of your own furnaces. Note how 
it withstands temperatures up to 3250°F 
how its high-rammed density resists 
metal penetration, erosion and chemical 
attack — how its slight expansion when 
sintered eliminates shrinkage cracks in 
the crucible lining. 
Norton will be glad to 
MAGNORITE cement to your 
requirements, or to help you 


provide 


specify 

exact 

solve 
metal-melting problems. Working with 
MAGNORITE*, ALUNDUM*, CRYSTOLON® and 
Fused Stabilized cements, 
Norton engineers will find R’s you need 
for efficiency and economy. For details, see 


Zirconia 


your Norton Refractories Engineer, or 
write to Norton Company, Refractories 
Division, 327 New Bond Street, Wor- 
cester 6, Mass. Canadian Representative: 
A. P. Green Fire Brick Co., Litd., 
Toronto, Ontario. 


REFRACTORIES 
Engineered... R. .. Prescribed 


Qllaking better products... 
fo make your products better 


*Trade-Marks Reg. U.S. Pat. Of . and Foreign Countries 





ling, zinc phosphate coating, rust preven- 
tion and other processes. Oakite 


83. Cleaning 

28-page catalog, B-9, on corrosion- 
resistant baskets, racks, crates and tanks 
and other fixtures for cleaning and fin- 
ishing. Rolock 


84. Coatings 
Data sheet on industrial Protectox, 
tarnish-resistant coating for silver, silver 


alloys, copper, brass and gold. Technic 


85. Cold Finished Steel 

16-page booklet on 10 grades of cold fin- 
ished steels. Analysis, machinability, heat 
treatment wear resistance Jones & 
Laughlin 


86. Cold Rolled Steels 


32-page booklet on stainless, alloy and 
carbon spring steels, and other special- 
ties. Melting, temper, finishes. Crucible 
Steel 


87. Colored Coil 


Folder on aluminum, steel or other 
metallic coil finished in permanent colors 
Southern States Iron Roofing Co 


88. Combustion Control 

20-page booklet on combustion of 
various fuels and portable instrument to 
measure content of oxygen and com- 
bustibles. Cities Service Oil 


89. Compressors 

12-page data book 107-D gives en- 
gineering information on characteristics 
of turbo-compressors. 18 types of applica- 
tion described. Spencer Turbine 


90. Controlled Atmospheres 
Bulletin on Dewpointer for reading of 
atmosphere in field and laboratory. Read- 
ily portable, operating on ac. or en- 
closed battery. Illinois Testing Labs 


91. Copper Alloys 
64-page book on free-cutting brass, cop- 
per and bronze. Chase Brass 


92. Corrosion Resistant Alloy 
Data sheet compares corrosion proper- 
a? 


ties of Elgiloy and stainless stee gin 
National Watch Co 
93. Degreasing 

34-page booklet on vapor degreasing 
Design, installation, operation and main- 
tenance of equipment. Circo Equipment 


94. Degreasers 
Bulletin on 2 and 3-dip degreasers 
Randall Mfg. Corp., Ramco Equipment 


95. Desealing Stainless Steel 
Bulletin 25 on descaling stainless steel 


and other metals in molten salt. Hooker 
Electrochemical 


96. Die Castings 
Booklet on small zinc die castings. For 
designers and engineers. Gries Reproducer 


97. Electric Furnaces 

Brochure on electric heat treating, 
melting, metallurgical tube. research and 
sintering furnaces. Pereny Equipment 


98. Electric Furnaces 

Bulletin 441 on box-type electric fur- 
nace diagrams and describes the fur- 
naces and lists specifications. Hevi Duty 
Electric Co 


99, Electric Furnace 

Bulletin on box-type, pre-heat and 
hardening furnace with automatic atmo 
sphere contamination control Pacific 
Scientific 


100. Extrusion Presses 

8-page bulletin on aluminum extrusion 
presses describes the process and presses 
at work. Watson-Stillman 


101. Finishing 

Two 8-page bulletins on dip tank and 
flow coat finishing describe processes 
advantages and disadvantages of two pro- 
cesses. Du Pont Finishes Div 


102. Finishing 

52-page book “Advanced Speed Finish- 
ing” describes equipment for deburring 
and finishing. Almco Div 


103. Flame Plating 

16-page booklet lists advantages, prop- 
erties, m9 er a of flame-plated tung- 
sten carbide coating. Linde 


104. Flaw Location 

12-page booklet on dye penetrant in- 
spection method. Suggestions on how to 
perform inspection by this method. Turco 
Products, Inc. 


105. Flow Meters 


Bulletin 201 on flow meter for gas 
used in heat treating. Waukee Eng'g 


106. Fluoroscopy 

12-page booklet on fluoroscopy for non- 
destructive internal inspection. Explains 
image amplifier. Westinghouse Electric, 
Industrial X-Ray Dept 


107. Fluxes 

8-page bulletin on fluxes for aluminum 
casting and how fluxes help strengthen 
aluminum alloys. Apex Smelting 


108. Forgings 

94-page book on die blocks and heavy- 
duty forgings. 20 pages of tables. A. Finkl 
& Sons 


109. Forgings 

Handsome 32-page brochure on large 
forgings for turbine shafts, rotors, drop 
hammer anvils, rolls. U. 8. Steel 


110. Forgings 

New bulletin on forge steel making, 
open die forging, machining, heat treat- 
ing and finishing. National Forge 


111. Furnace Belts 

44-page catalog describes metal belts 
for quenching, tempering, carburizing and 
other applications. Ashworth Bros 


112. Furnaces 

Series of bulletins on controlled at- 
mosphere, carburizing, nitriding, harden 
ing furnaces. American Gas Furnace 


113. Furnaces 
Catalog on furnaces for tool room and 
general purpose heat treat. Cooley 


114. Furnaces 

6-page folder on gas-fired, oil-fired and 
electric furnaces. Typical installations 
Electric Furnace 


115. Furnaces 

Folder describes complete set up for 
heat treatment of small tools, including 
draw furnace quench tank and high tem 
perature furnace. Waltz Furnace 


116. Furnaces 

Bulletin on electric heat treating fur- 
naces describes five series and acces- 
sories. Lucifer Furnaces 


117. Furnaces 


Data on luminous wall forging fur- 
naces. A. F. Holden 


118. Furnaces, Heat Treating 

32-page catalog on high-speed gas fur- 
naces for heat treating carbon and alloy 
steels; also pot furnaces for salt and lead 
hardening. Charles A. Hones 


119. Fused Silica 

Folder on fused silica which is resistant 
to high temperatures, thermal shock, 
acids and has high electrical insulating 
value. Amersil 


120. Galvanizing 

Reprint “Modern Hot-Dip Galvanizing” 
deals with dross formation as a cause of 
zine waste. Hanson-Van Winkle-Munning 


121. Gas Analysis 

Data on positive, nondispersion-type 
infrared analyzers for laboratory and in- 
dustry. Minneapolis-Honeywell 


122. Gear Tester 

New bulletins on testing machines for 
roll testing of spur, worm, spiral and 
bevel gears. Geo. Scherr Co 


123. Gold Plating 
Folder on salts for bright gold plating 
Equipment needed. Sel-Rex 


124. Graphite Electrodes 

Vest-pocket notebook containing 
pages of information on electric furnace 
electrodes and other carbon products 
Great Lakes Carbon Corp 


125. Handling Devices 
Pamphlets on clamps for lifting and 
handling. Their application to various in 
dustries. Merrill Bros 


126. Hardness Tester 

Bulletin on Impressor portable hard- 
ness tester for aluminum, aluminum al 
loys and soft metals. Barber-Colman 


127. Hardness Tester 
20-page book on hardness testing by 
Rockwell method. Clark Instrument 


128. Hardness Tester 

20-page bulletin on use of portable hard 
ness testers and accessories. Ames Pre 
cision Machine 


129. Hardness Tester 

New 4-page folder on portable Brinell 
hardness tester which can be used in any 
position. Details of machine and its oper- 
ation. Andrew King 


130. Hardness Tester 

4-page bulletin on tester for both super 
ficial and regular hardness testing. Tor- 
sion Balance Co 


131. Hardness Tester 
Bulletin RH-12-54 on portable hardness 
tester for Rockwell readings. Riehle 


132. Heat Processing 

Bulletin answers questions: What is 
to be heated, what sections are to be 
heated, why the material is to be heated, 


to what temperature and for how long 
Selas 


133. Heat Resistant Alloy 
10-page article on how to get best service 

out of standard grades of heat resisting 

alloys by proper selection. Rolled Alloys 


134. Heat Treating 
Bulletin describes baskets, crates, trays 
furnace parts for heat treating. Stanwood 


135. Heat Treating Baskets 
12-page bulletin on wire mesh baskets 
for heat treating and plating. Wiretex 


136. Heat Treating Fixtures 
New folder on carburizing boxes, trays 
heat treat fixtures and baskets. Misco 


137. Heat Treating Fixtures 

24-page catalog on heat and corrosion 
resistant equipment for heat treating and 
chemical processing. 3% classifications of 
equipment. Pressed Steel 


138. Heat Treating Furnaces 

12-page booklet on various heat treat 
ing furnaces contains chronology of ad 
vances in heat treating furnaces. Hol 
croft 


139. Heaters 


New folder on uses and various forma 
of fused quartz radiant heaters. Cleve 
land Process Co 
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Save time, money and worry 


when welding stainless steels 


STAINLESS ELECTRODES 


Arcos controls in manufacture guarantee highest quality weld 
metal easily deposited. Widest electrode selection in the 
industry enables you to meet accurately the physical, chemical 
and metallurgical requirements of every job. Special ELECTRO- 
PAK prevents moisture pickup and chipped coatings in ship- 
ment and storage, also provides resealable feature. ARCOS 


CORPORATION, 1500 South 50th Street, Philadelphia 43, Pa. 
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140. High-Strength Steel 
= book on T-1 steel, its proper- 
ties and applications. U. S. Steel 


141. High-Temperature Alloy 
Property data for 21% Cr, 9% Ni heat 
resistant alloy. Electro-Alloys Div 


142. High-Temperature Alloys 

Booklet “Keep Operating Costs Down 
When Temperatures Go Up.” International 
Nickel 


143. High-Temperature 


Lubrication 
Bulletin on colloidal graphite lubrica- 
tion of kiln cars, oven conveyors and forg- 
ing dies. Acheson Colloids 


144. High-Vacuum Furnaces 

12-page brochure No. 790 on vacuum 
furnaces for melting and casting titanium 
zirconium, germanium, copper, iron and 
steel. Also furnaces for annealing, hard- 
ening, brazing. F. J. Stokes 


145. Hydride Descaling 
24-page book “Handling Metallic Sodi 
um” with special reference to sodium 
hydride descaling. U. S. Ind. Chem 


° 
146. Indicators 

Folder on dial indicators describes 
mechanism and gives specifications. Nils- 
son Gage Co 


147. Induction Heat Control 
Data sheet on radiation pyrometer for 

direct measurement of work being in- 

duction heated. Leeds & Northrup 


148. Induction Heaters 

New 12-page bulletin on low-frequency 
(69-cycle) induction heating furnace for 
nonferrous metals. Magnethermic 


149. Induction Heating 
60-page catalog tells of reduced cost 
and increased speed of production on 
hardening, brazing, annealing, forging or 
melting jobs. Ohio Crankshaft 


150. Induction Heating 

8-page bulletin on forging with induc 
tion heat includes case histories, benefit 
to the forging industry. General Electrix 


1I5l. Induction Heating 

12-page bulletin B-6519 on motor gen 
erator sets, rf. generators, work stations 
handling equipment. Westinghouse Elec 
tric 


152. Induction Melting 

8-page bulletin 27-B or induction 
equipment for melting, forging and heat 
ing. Ajax Electrothermix 


153. Industrial Fans 
Catalogs on various kinds of industrial 
fans exhaust, multiblade back ward 
rve, for high temperature Garden 
City Fan 


154. Industrial Radiography 
j00k let gives recommendatio or 
miming and construction of a betatron 
lustrial radiograph laboratory. Allis 
almers Mfg 


155. Instruments 
Bulletin F-5633-1 on instruments for 
industrial process control. Wheelco 


156. Interference Microscope 
Bulletin B-602 describes new Zeis n 
strument for fast nondestructive exami 
nation and photography for wave-length 
measuring of surface finishes in the order 
of one millionth of an inch down to 300 
Angstroms. Boder Scientific Co 


157. Investment Casting 

Nek bulletin on gas fired furnace f 
investment casting. Also includes chart 
of characteristics of typical investment 
casting alloys. Surface Combustion 





158. Investment Castings 

Chart of standard investment casting 
alloys gives compositions and properties 
of stainless, low-alloy and tool steels, 
nickel, copper base and aluminum alloys 
that are suited to the process. Precision 
Metalsmiths 


159. Laboratory Furnaces 

26-page, “Construction of Laboratory 
Furnaces contains many diagrams 
charts, tables and information on how to 
construct furnaces. Norton 


160. Laboratory Tubing 
Bulletin on precision-bore tubing of 
fused quartz or glass. Shapes, properties 
Fischer & Porter 


161. Leaded Steel 

8-page booklet on production of lead 
treated steels. their advantages and case 
histories of their use. Copperweld Steel 


162. Leaded Steel 

8-page bulletin gives chemical compo- 
sition, mechanical properties and care 
studies showing machining production 
rates of Ledloy lead bearing steel 
Ryerson 


163. Leak Detector 

16-page bulletin on leak detector for 
location and measurement of leaks in 
evacuated or pressure systems. Consoli- 
dated Vacuum Corp 


164. Light Metal Heating 

New booklet on ovens for heat process- 
ng of aluminum, magnesium and titani- 
um. Michigan Oven 


165. Low-Carbon Stainless 
“Melting Low-Carbon Stainless Steel” 
shows advantages in use of new low- 
carbon chromium alloy for producing 
extra-low-carbon grades. Electro Metal- 
lurgical 


166. Lubricant 

Bulletin 104 on microsize powder of 
molybdenum disulphide lubricant. Alpha 
Corp 


167. Machining Alloy Steels 

24-page bulletin on economical combi 
nation of microstructure, tool form, cut 
ting speed and feed for each machining 
operation. International Nickel 


168. Machining Costs 
12-page “Relation of Machining Time 
to Material Cost.” Comparative machin- 


ability costs per ton for eleven steels 
La Salle Sieel 


169. Magnesium 

42 page booklet on wrought forms of 
magnesiurr Include 1 tables White 
Metal Rolling & Stamping 


170. Mechanical Cleaning 
6-page folder on a brushing lathe and 
iniversal work piece holder. Fuller Brush 


171. Mechanical Cleaning 
Booklet on how brushes are used for 
cleaning welds, stainless sheets, hot cast 
iron, automotive part bress fixtures 
Pittsburgh Plate Glass, Brush Div 


172. Melting Furnace 

Bulletin gives specifications, diagrams 
performance and other technical data on 
Simplex melting furnaces. Lindberg Engi- 


neering 


173. Melting Guide 

Selector guide for heating equipment 
and control for solder, tin and lead melt 
ing. General Electric Co 


174. Metal Cutting 

64-page catalog No. 29 gives prices and 
describe complete line of rotary files 
burrs metalworking aw and other 
product Martindale Electric 
175. Metal Powders 


168-page catalog, B-44, on bronze and 





How to improve quality on every 
aluminum job welded by inert gas 


~« «= RCO 


ALUMINUM SPOOLED WIRE 


The advantages of aluminum weld-fabrication are many. But 
only a quality weld metal can produce them with maximum 
benefit. Arcos manufacturing controls applied to ALUMAR 
Spooled Wire are a sure guarantee. Within a critically con 
trolled range you can meet every characteristic with ‘‘peace 
of mind’. ARCOS CORPORATION, 1500 South 50th Street, 
Philadelphia 43, Pa 





Get longer life in formed parts AT NO EXTRA COST 


USE THE NEW FINE GRAIN PHOSPHOR BRONZE 
WITH 30% GREATER ENDURANCE LIMIT 


Micrograph (75x 
magnification) of regular 
phosphor bronze. Note 
relatively coarse grain 
structure. 


Micrograph (75x magnification) 
of Duraflex. Its fine 
grain structure is the secret of 
its superiority. 


BY ANACONDA 


DURAFLEX is 4 new, fine-grain phosphor bronze developed 
and sold only by Anaconda, Comparative fatigue tests show 
that the endurance limit of pURAFLEX is approximately 30% 
higher than for regular phosphor bronzes. In surface appear- 
ance, surface smoothness and hardness, it is superior to other 
phosphor bronzes. It is unsurpassed in corrosion resistance by 
any other phosphor bronze. Further, its formability is in- 
creased with no sacrifice in yield strength. punarLex is a 
premium phosphor bronze in every way except cost; there’s 
no increase in price. 

If you're now using a hard-temper phosphor bronze, chances 
are that you can do the same forming in extra-hard temper 
DURAFLEX, 

If you're looking for longer life in the parts you form, we'll be 
glad to send you a free sample of punariex, Try it, test it, and 
you will agree that it is superior. oss: 


“Trade Mark 
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PRODUCT 
MADE BY THE AMERICAN BRASS COMPANY 


The American Brass Company, waneny © 20, Conn. 
n Canada: Anaconda American Brass Ltd., New f 
Yes, we d like to try DURAFLEX. Please ee } 
sheet in temper, thick, 
wire in temper, __ diameter 


We'd like to talk to one of your representatives about 
DURAFLEX 
NAME 
COMPANY 
STREET 
city STATE 
SHEET p to 0.062” * k 
wire 6” 











ad| New Wheeleo 
wits) Model 407 Capacitrol 


eg he 


ELECTRIC 
240) 40) Sale) iia icw 


1—Improved 
product quality 


2—Saves power 
3—Longer equipment life 


4— Lower maintenance costs 


... brings you extra benefits for 
electrically heated furnaces ! 


You can expect the finest temperature control available com- 
mercially when you specify this new Wheelco 407 Capacitrol. 
Here is a completely new form of “stepless” electric proportion- 
ing control . . . with ultra-sensitive action which eliminates 
“drift” in control point. Here is an instrument which maintains 
temperature within exceptionally fine tolerances . . . assures a 
constant output rate... and prevents the waste of power and 
fast depreciation of heating equipment caused by stop-and-go, 
on-off control 


GET NEW DATA BULLETIN 


Get the complete story in Bulletin F-6314-1 which 
describes and illustrates the outstanding new de 
sign improvements exclusively found in Model 
407. Start getting better quality heating at lower 


cost by sending your inquiry today 


WHEELCO INSTRUMENTS DIVISION 


Barber-Colman Company 


Dept. 5, 1518 Rock Street, Rockford, Ilinois 
BARBER-COLMAN OF CANADA, LTD., DEPT. S$, TORONTO, ONTARIO, CANADA 


Industrial Instruments «Automatic Controls -Air Distribution Products - Aircraft Controls «Small Motors 
Overdoors and Operators «Molded Products -Metal Cutting Tools «Machine Tools - Textile Machinery 





ferrous alloys. Engineering data and in 
formation including design data, load 
capacities, specific properties, assembly 
procedure ingles Dir. 


176. Metalworking Machinery 
142-page catalog on sheet metal ma 
chinery. Federal Machinery Co 


77. Metal Protection 

New folder on adhesives, coatings and 
sealers for joint-sealing, bondin and 
protecting sheet metal. Minnesota Mining 
and Mfg. Co 


178. Microscopes 
Catalog on metallograph and several 
models of microscopes. United Scientific 


179. Nickel Alloys 

40-page book gives corrosion, physical 
and mechanical properties of Hastelloy 
alloys 13 pages of fabrication data 
Haynes Stellite 


180. Nitriding 


New 48-page booklet on nitralloy and 
nitriding, including the new Floe process 
Seventeen charts and five ene ive 
mechanical properties and case heoden 
ing capabilities of four principal types of 
nitralloy steels. Nitralloy Corp 


181. Nitriding Furnace 

Bulletin 646R on carburizing and nitrid 
ing furnace iving atmosphere circ ulation 
to 1850° F. Hevi Duty 


182. Nodular Iron 


8-page bulletin on nodular iron rolls 
and castings gives description and speci 
fications for nodular iron, and how it is 
cast. Aetna-Standard Engineering 


183. Nondestructive Testing 

8-page bulletin on equipment for non 
destructive testing of ca rods, tubing 
Magnetic Analysis 


184. Nonferrous Casting 

Folder on sand castings of bronze 
aluminum and magnesium. Springfield 
Bronze and Aluminum Co 


185. Nonferrous Wire 

Folder gives wire gage and footage 
chart and data on beryllium copper 
phosphor bronze, nickel, silver TABS 
and aluminum wire. Little Falls Alloys 


186. Nonflammable Rust 
Preventive 

Bulletin on rust preventive compound 

which is water soluble nontoxic and 

nonflammable. Production Specialties 


187. Nuclear Radiation Cell 
Data on industrial instrumentation ap 
plications of the Ohmart cell, the radio 
active sensitive element which converts 
nuclear radiation into electrical energy 
Minneapolis-Honeywell 


188. Oil Quenching 

Catalog V-1146 on self-contained oil 
cooling equipment, Selection tables for 
volume of olf required and oil reeircula 
tion rates. Bell & Gossett 


189. Ovens 

New Bulletin 10-S on cabinet ovens 
describes those for use with gas, electri 
and steam heat for temperatures to 600 
F Young Brothers 


190. Ovens 

16-page bulletin No. 53 on various types 
of core and mold ovens, special ovens and 
heat treating furnaces. Carl Mayer 


191. Parting Compound 
Folder on use of colloidal graphite a 
a parting compound. Acheson Colloids 


192. Photemlerography 
Catalog E-210 on sliding base, high or 
low power photomicrographic equipment 
Bausch & ! 
193. Pickling Baskets 
12-page bulletin on mechanical pickler 


(Continued on p. 32A 


somb 
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(Continued from p. 31) 
crates, baskets, chain and accessories 
Youngstown Welding & Eng'g 


194. Pickling Baskets 
Data on baskets for degreasing, pick 
ling, anodizing and plating. Jelliff 


195. Plating 

julletin CR-110-5 describes equipment 
bath, operating conditions and control of 
high-speed chromium plating process 
United Chromium 


196. Plating Equipment 
1§6-page bulletin on anodes 
CessOTIeS 


anode ac 
plating processes and plating 
Hanson-Van Winkle-Munning 


chemicals 


197. Plating Filters 


julletin HH103 on filters for plating 
olution clarification and carbon treat 
ment. U. S. Hoffman 
19%. Plating Filters 

7~page reprint on the use of filter: 


n electroplating describe 
lurry tank 
filtration 


199, Plating Solutions 
julletin 12 on electric heating 
ling and plating solutions. Pyrosil 


200. Powder Metallurgy 


New literature on 


continuou 
batch, sump and batch-sump 
Alsop Engineering 


if pick 


1ivantage 
metal parts. Flow chart of fal 


Hoeganae 


in powder 
wication by 


proces Sponge lron Cort 


201. Powdered Metals 

Bulletin 800-B on pre-alloyed 
det with varied chromiun 
tent Metal Hydride 


202. Powdered 
jooklet tells how 
powdered metal 


possibilities. Stoke 


203. 


ron pow 
nickel con 


Metals 


thing ire 
pplication 


made of 
and future 


Precision Casting 


New 16 page booklet on methods used 
to produce castings by the lost wax 
method. Compositions of alloy used 


Crucible Steel 


204. Precision Casting 

8-page bulletin on investment casting 
of various ferrous and nonferrou 
Engineered Precision Casting 


205. Precision Castings 

-page book on alloy used pecific a 
tion ranges advantages and castings made 
by precision casting. Haynes Stellite 


206. Protective Coatings 

Guide to chemicals and processes for 
metal protection Chemical 
Paint 


alloys 


American 


207. Pyrometer Calibration 
Pyrometer Thermocouple Calibration 

Data” includes tables of data released by 

National Bureau of Standards. Bristol Co 


208. 


Pyrometer Supplies 


New 16-page catalog or buyer guide 
for thermocouples, protecting tubes, ther 
mocouple wire extension lead wires 

ulator pyrometer accessori« A 
Richard 


209. Quench Furnaces 

julletin 700 on quench fur 
naces for austempering and martempe! 
ng. Ajax Electrix 
210. Quenching Oil 


8-page booklet on applications and cost 
. 


cataract 


reductions in oil-quenching stallati 
pum Oil 
211. Radiography 

16-page bulletin on materials and acce: 
ori f radiography. Density curve 
for four type of film X-Ray Dit 

t? n Kodali 

212. Radiography 

5- page pookKiet oF product for ir 
lusts di ipl gives exposure 
| ce lata f variou him ised 
DuPont 
213 Refractories 

New 24-page bulletin « physical 
che ic | ypertic of ip refractories 
A pplication Refractorié D Cart 
214. Refractories 

Identification ruide show color t! 
lentil the rious type of b i« ref 
t D } na lists ramming 
bondin wtars ind = «furnace grain 
K ‘ \ num & Che ce 
215. Refractories 

12-page brochure on pr f 
casting sp | refractory shapes and for 
gunning wind troweling applications, fo 
‘ ice te woe F John Vanville 
216. Refractory 

12-page bulletin CR-11 on new crysta 
lite refractory give propertie ina ‘ 
proce ng method use Richard C 
Remmey Son Co 
217. Refractory 

Bulletin No. 307 on high temperature 


bonding silica and 


refractories Chas 


ilica cement for 
super-duty ilica 
Taylor Sons 


218. Refractory Cement 
Bulletin discusses refractories and heat 
resistant concrete. Lumnite Dir 








BUSINESS 


Ne Postage 


REPLY CARD 


Stamp Necessary If Mailed In the United States 








4c 


POSTAGE 


METAL PROGRESS 


WILL BE PAID BY— 


7301 Euclid Avenue 





219. Rhodium Plating 


Booklet on rhodium plating as ré« 
ent for usual plating metal Ba 
f 
220. Roll Formed Shapes 
2A-page Bulletin 1053 n desi 
forming nd producing snape [rol 
nd nonferrous metals. Roll F 
j duct ( 
221. Roll Forming 
Bulleti 84 on roll torming 
ed shape 4 re can Ry ‘ Die 


222. Salt Bath Furnaces 


data mn electri ga 
Be 
223 Salt Bath Furnaces 
Data ! alt bath furnace f 
i conveyorized work. | 
224. Salt Baths 
/-page book let ! heat 
ju batl I me 
I } BE. F.H } 
225. Seamless Tube 
| te ‘ t | ’ nr 
' ; b i le! 
eu 
226. Selective Hardening 
Article = ff 1, ng 7 fers 
1 one he tre epal ‘ 
Cork & Seal Co. A Electric ( 
227. Shell Molding 
- we booklet No AE " 
0 1 is per hour. Link-B 
228. Shot and Grit 
Hand Ratan 4 : — 
] | id re } 
229. Slitting 
16-page book on slittis es 
heet Design ele p 
t t lic of operating ‘ ‘ 


230. Sonie Thickness Te 
Measurement of wall thickn 
ne ide by onic method. Br 


231. Spark Testing 


page park test gu le feature 
liagra of 13 standard tool a 
tee! Carpenter Steel 

232. Specifications Index 
%-page cross index ts coppe 
pecification yf nine lifferent ( 

ent agencie Ame an Bre 
—EEE 


FIRST 
PERMIT 


(Se 4. 


Cleve la 





CLEVELAND 3, OHIO 





‘lating 
plating as replace 
| metals. Baker & 


HOLCROFT 
d Shapes 
shapes fron fos and the 


etals. Roll Formed 


% PUSHER 


forming of cold 


n Roller Die Corp FURNACE | 





urnaces 

s and atmospher 

Furnaces An Answer to Stock Handling Problems 
irnaces for batcl 

k. Upton 


heat treating in 
yperties of several 


ughton When it's time to select a new heat treat 
“ube furnace, a good move is to consult a specialist—one who understands 
ysis, machinability 

annealing. normal all phases of the job. Such a specialist is Holcroft. A thorough study 


dening procedure 
of your problem will result in basic recommendations designed to im- 


lardening 
15 different part 
artment at Crown 


prove quality control—pare costs—give production a lift 


Electric Co One factor involved in selecting a furnace is the decision as to which 
ing ii eet type of stock handling will do the job best. A pusher-type furnace 
“7, yeceuees ” because of its low cost—is often the answer. Stock may be pushed 
Grit through the heat treat cycles in one of four different ways: on trays, 
it. 'P: any _ on pusher blocks, in cars, or with one part pushing the other 

ting lines for coil Methods of handling stock are discussed in Holcroft's book “Blazing 
Jestion oneratic 

‘ing cycle "Yoder the Heat Treat Trail”. It's a good idea to have a copy (just write! 


kness Tester 
all thickness from 
thod Branson 


in your files. And it's a better idea to call Holcroft when you have a 


problem. Do it today! 
ling 
uide features spark 


can teal al” die HOLCROFT & CO., 6545 Epworth Boulevard, Detroit 10, Michigan. 
l 


ms Index 


lists copper alloy a 
different Govern fgg Bag 8 


ree 
ican Brass - 










PRODUCTION HEAT TREAT FURNACES FOR EVERY PURPOSE 


CHICAGO, ILI CLEVELAND, OHIO DARIEN, CONN 
HOUSTON, TEXAS LOS ANGELES, CALIF PHILADELPHIA, PA 
CANADA Walker Metal Products, Ltd. Windsor, Ontario 





FIRST CLASS 
PERMIT No. 1595 


(Sec. 344.9 P.L. & R.) 
Cleveland, Ohio 
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LIKE SPECTACULAR 
COST CUTTING 
MACHINERY.... 


that consolidates production 
operations in a single machine 
to speed up production and 


eliminate wasteful handling 


can help step up 
your production 
rate... 


By working to restricted specifica- 
tions for size, physical characteristic 
and finish, realized through precision 
cold rolling and heat treating pro 
cesses, CMP can help in many way 
to step up the production of parts 
made from flat rolled steel. 


In many cases, “working qualities” 
can be so improved that machine 
speeds can be stepped up as much 


‘ Re 
An av 70. 


Frequently, qualities can be devel 
oped which permit simplification of 
tooling. 


In some instances, restricted speci- 
fication may be developed which 
completely eliminate operations 


Where precision fitting is encoun 
tered, dimensional accuracy can be 
developed to greatly speed assembly 
and eliminate rejections. : 


In all cases, users enjoy the usual 
time-saving advantages of CMP’ 
customary precision gauge and width 
tolerances . more footage per coil 
. fewer production shutdowns for 
coil replacement on automatic-feed 
operations . longer tool life. 


CMP’s extensive experience in de- 
velopment of steel specifications for 
more efficient and economical pro- 
duction is always at your service. 





a. 
ii 
— 
—y 


a 


CMP 


WHERE YOU CAN GET 
SPECIFIC SPECS. 
FOR SPECIFIC JOBS 


LOW CARBON 
HIGH CARBON 


Annealed or Tempered 
STAINLESS «+ ALLOY 
ELECTRO ZINC COATED 


— 





the Cold Metal Products co. 


GENERAL OFFICES: YOUNGSTOWN 1, OHIO 


PLANTS YOUNGSTOWN, OHIO AND 


SALES Chicago © Si. lowis @ 


OFFICES New York © Cleveland 
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Los Angeles © San Francisco 
Detroit 7 Indianapolis 





233. Spectrog 
Equipme 

18-page catalog D 
and mediur quart 


ITriIOUS acct Orie 
234. Spectrog 

New 4-page bull 
graphic source unit 
nits available. Bai 


235. Stainless 
20-page catalog « 


crews, nuts, wash 
heet metal screws 
tings and specialities 


236. Stainless 
20-page book on 1 
Electro Metallurgice 


237. Stainless 
New 36-page cata 
working tainless 
types of fabrication 
design for econom 
penter Steel Co j 


238. Stainless 

New 32-page aid 
tainless steel wire 
cation discusses at 


martensitic grades 


239. Stampin, 
Bulletin on maki 


stampings per hour 
Stampings Dit 


240. Steel 

16 page booklet 
industry includes 
ilicon, and tool 
terials, carbide met: 
Steel 


241. Steel 52 
Data sheet on h 
made by vacuum m 


242. Stress-St 

New 28-page bu 
standard recorders | 
follower for use 
machines. Baldwin 


243. Sub-Zer« 
New 12-page book 
ing equipment for 
treating of metal 
Products 


244. Temper: 

New 8-page bul 
control systems co! 
terminology, types 
Wheelco Instrumer 








i 25 49 73 
2 26 50 74 
3 27 5! 75 
4 28 52 76 
5 29 53 77 
6 30 54 78 
7 31 55 79 
8 32 56 80 
9 33 57 8! 
10 34 58 82 
i! 35 59 83 
12 36 60 84 
13 37 él 85 
14 38 62 86 
15 39 63 87 
16 40 64 88 
17 4! 65 89 
18 42 66 90 
19 43 67 9! 
20 44 68 92 
21 45 69 93 
22 46 70 94 
23 47 71 95 
24 48 #72 % 








Spectrographic 
Equipment 

e catalog D-20 describes Littrow 
dium quartz spectrographs and 
accessories. Bausch & Lomb 


Spectrographic Sources 
] 


i-page bulletin 35A on spectro- 
source unit gives data on three 
railable. Baird Assoc 

Stainless Fastening» 

e catalog of stainless steel cay 
nuts, washers, machine screws, 
etal screws, set screws, pipe fit- 


d specialties. Star Stainless Screw 


Stainless Steels 
re book on uses of stainless steels 
Metallurgical 


Stainless Tubing 

6-page catalog on fabricating and 
' stainless tubing and pipe. ll 
fabrication are described. How to 
for economical fabrication. Car 
Steel Co., Alloy Tube Din 


Stainless Wire 
32-page aid to selection of proper 
s steel wire for particular appli- 


discusses austenitic, ferritic and 
‘itic grades. Crucible Steel 
Stam pings 

tin on making from 100 to 40,000 


gs per hour. Laminated Shim Co 


igs Div 
Steel 
ze booklet on special steels for 
y includes stainless, electrical 


and tool steels, magnetic ma 
carbide metals. Allegheny Ludlum 


Steel 52100 


sheet on high-purity 52100 steel 
y vacuum melting. Vacuum Metals 


Stress-Strain Recorders 
28-page bulletin No. 4215 on 16 
d recorders and 50 models of strain 
rs, for use on standard testing 
es. Baldwin-Lima-Hamilton 


Sub-Zero Treatment 
12-page booklet on industrial chill 
iipment for shrinking, testing and 
r of metals. Cincinnati Sub-Zero 
ts 


Temperature Control 


OAc 
245. 

22-page Bulletin 46 on instrumentation 
tools and accessories for mechanical test- 


Test Accessories 


ing machines. Tinius Olsen 
246. Tester 
Bulletin 164 on Dyhedron, dynamic 


diamond tester for hardness and lubricity 
of materials. Taber Instrument 


247. Testing Equipment 
80-page illustrated catalog lists over 130 

testing and measuring tools for laboratory 

and production-line use. General Electric 


248. Testing Machine 

8-page bulletin on SR-4 universal test- 
ing machine of 530,000 lb. capacity. Bald 
win-Lima-Hamilton 


249. Testing Machines 

8-page folder on Amsler machines for 
tests in tension, compression, torsion, 
shear, fatigue, bending and ductility. Bul- 
letins on wear testing and testing of 
miniature samples. Buehler 


250. Textured Stainless 
Folder on stainless to conserve alloys 
and reduce weight. Rigidized Metals 


251. Thermocouple Wire 
Bulletin on thermocouple wire and 
thermocouple extension wire lists sizes, 
metals, insulations. Claud S. Gordon 
252. Tinning 
Bulletin TC-43441 on electrotinning of 
copper wire. Baker & Adamson Products 


253. Titanium Alloy 


Data on ternary alloy with 3% alumi- 


num and 5% chromium gives physical 
properties, forging temperatures, high 
temperature characteristics Mallory- 


Sharon Titanium 


254. Titanium and Zirconium 

16-page bulletin, “The Hydrimet Proc 
ess,’ on titanium and zirconium metals 
and hydrides, and other metallurgical 
hydrides. Metal Hydrides 


255. Tool Steel 

36-page booklet on properties and ap- 
plications of high speed steels, nonferrous 
cutting materials and carbides. Allegheny 
Ludlum 


256. Tool Steel 

Properties and treatment of general- 
purpose air-hardening chromium-molyb 
denum tool steel. Bethlehem 


257. Tool Steel 





8-page bulletin on temperature Data sheets on high speed, hot work, 
systems contains selection guide air, oil and water hardening tool steels 
logy, types of control systems alloy steels, machinery steels, stainless 
o Instrument Div steels, welding rods. Crucible Steel 
July, 1955 
5 49 73 97 121 145 169 193 217 241 265 
b 50 74 98 122 146 170 194 218 242 266 7301 
7 51 75 99 123 147 171 195 219 243 267 
8 52 76 100 124 148 172 196 220 244 268 
9 53 77 101 125 149 173 197 221 245 269 
0 54 78 102 126 150 174 198 222 246 270 
1 55 79 103 127 151 175 199 223 247 
2 56 80 104 128 152 176 200 224 248 Name 
3 57 BI 105 129 153 177 20! 225 249 
4 58 82 106 130 154 178 202 226 250 
5 59 83 107 131 155 179 =. 203 227 251 Title 
6 60 84 108 132 156 180 6=—.- 204 228 252 
7 6! 85 109 133 157 18! 205 229 253 
8 62 86 110 134 158 182 206 230 254 
9 63 87 ‘II! (35 159 183 207 23) 255 Scompory 
0 64 88 112 136 160 184 208 232 256 
1 65 89 113 137 161 165 §=6 209 233 257 Address 
2 66 90 114 138 162 186 210 234 258 
3 67 9! 15 139 163 187 211 235 259 
4 686 9 116 140 «164 198 6212) 2360S 260 
5s 8&8 9 117 141 165 189 213 237 261 
4 70 94 118 142 166 190 214 238 262 
7 71 95 Wg 143 167 19! 215 239 263 
8 72 96 120 144 168 192 216 240 264 








Euclid Avenue 


Postcard must be 
Students should write direct to manufacturers 


258. Tubing 
52-page “Handbook of Seamless Steel 


Tubing.” 26 pages of data. Timken 
259. Tukon Tester 


2-page bulletin DH-114 on Tukon micro 
and macro hardness testers. Wilson Mech 


Inst. 
260. Tungsten Alloy 

Data on properties and uses of 95% 
tungsten alloy, balance nickel and cop 


per. Firth Sterling 


261. Ultra Strength Steel 


Results of three year research and test 


program evaluating properties of Type 
4340 steel for aircraft structures. Inter- 
national Nickel 


262. Vacuum Calculator 

Slide rule for quick calculation of data 
necessary in vacuum engineering and 
processing—for instance, pump capacities 
and time to reach given vacuum. Perti- 


nent conversion tables on back 
Stokes Machine 


263. Vacuum Melting 


Bulletin on production 


and testing 
equipment for vacuum 


melting. Advan 


tage. Utica Metals Dix Utica Drop Forge 

& Tool 

264. Vacuum Metallurgy 
Articles on commercial vacuum fur 

naces for metals and alloys and some 


aspects of vacuum melted metals 
al Research Corp 


265. Welding 

New 52-page catalog on gases, welding 
and cutting equipment and accessories for 
job shops, maintenance departments and 
other users of light, gas and are equip 
ment. Air Reduction Sales 


266. Welding Equipment 
Catalog on Cadweld process and arc 
welding accessories. Erico Products 


267. Welding Stainless 

New 48-page booklet describes various 
electrodes used on stainless steel. General 
description of welding process. McKay 
268. Wire and Ribbon 


New 12-page booklet describes manu 
facture of fine wire and ribbon, wire and 


Nation 


ribbon parts and small parts plating 
Sylvania Electric, Parte Dir 
269. Wire Belts 

Folder on control mechanism for use 


with woven wire belts 
Guidler Div 


Knapp Mills, Inc 


~ P 
270. Wire Mesh Belts 

130-page manual on conveyor design 
belt specifications, metallurgical data 


Cambridge Wire Cloth 
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You Can Bet on SHARON tn take the 
Ganhbing out of your STAINLESS STEEL Requinements® 


Sharon produces all popular grades of Stain- 
less Steel in large diameter coils for eco- 


Type 430 Stainless and 


Gelvenite# Conted book. nomical fabrication, and with the finest finish 
any Sheren office, available in the industry. 





Trademark registered by SHARON STEEL CORPORATION 


Sharon Stee! Corporation 






Sharew, Penniyloania 
District Chicago, Cincinnati, Cleveland, Dayton, Detroit, Indianapolis, Los 
Angeles, Milwaukee, New York, Philadelphia, Rochester, San Francisco, 
Sales Offices Seattle, Montreal, Que., Toronto, Ont. 


teel fopies B 


BETHLEHEM TOOL STEEL 
<— ENGINEER SAYS: 


G 


he 
of Switching Grades Won't 
ew Cure Tool Troubles 


Granted that quality is of primary impor 
tance n tool steel. But there are fow 
other taector which are also essential to 
the atistactory performance of tool 
] rood design ‘) correct heat-treat 
ment, (3 proper grinding, and i 
proper application and mechanical wae 
ot the tool 
Ordinarily a manufacturer responsi 
bility lies only in qualit Yet if result 
are unsatistactor the user often eon 
cludes tha the steel no good,” wherea 
of the other factors mentioned may 
real culprit Phat wh it i 0 
important to investigate all five of thes 
lactor bor the are like links in a ehain 
unless they are in reasonably good hal 
ance, trouble ean he « x pected When thi 
happens, the tool and it work must be 
investigated thoroughly before a remeds 
ean be suggested 
lm the majorit Of Cases, witehing 
grades is not the answer in attempts to 
eure trouble with tools, for the diffieults 
usually hes elsewhere tefore switching 
rrades, the user should first have a elear 
reason for dom 0, and definite ob 
joetive (Otherwise, ft onginal trouble 


may be intensified, rather than removed 


This Bearcat punch (shown above man’s wrist) punches 15 square holes in each %-in. steel plate, used os 
cutting edge of snow plows. Average life of punch is 5500 holes, with only three light redressings 


See What They Gained 
by Switching to Bearcat! 


One of the operations performed in the Bearcat is a tough, general purpose 


hops of Frink Sno-Plow s, Ine.. Clayton, air hardening tool steel. When used iv 


‘ punching 1D holes, 11/16 in pum hes, its chief advantages are excep 


quare, In a ecarbon-steel plate The plate, tional resistance to shoek, and uperior 


in. thick, is used as the eutting edge of resistance to wear Besides, Beareat’s 


highway snow plows. With grades of air-hardening characteristic minimize 


steel previously used in this punching quenching hazards, and provides good BETHLEHEM HOLLOW-BAR SAVES 
operation, the service life of each punch resistance to distortion in heat-treatment TIME IN RING-TYPE APPLICATIONS 


varied considerably anywhere from 300 In addition to punches, there are many 


: If you work with ring dies, draw ring 
to wo holes 


ther ¢ lieations wh feareat can be ‘ 
( “ ippheation wre He ircaL car i) or hardened bushing» vou can save time 
We felt confident that Bearcat tool steel used to advantage: rivet sets, for exan by using Bethlehem Hollow-Bar lool 
Steel, either in BTR (oil hardening) or 


Lehigh H (high-carbon, high-chrome) 


could do better, and they agreed to give ple, and chisela, gripper dies, hot headers, 
ta trial aster hobs and die-casting die insert 


So Bearcat was put to work, with the to name only a few Hollow-Bar is made by high-speed tre 
puneh hardened to Rockwell C 56-57. Pro Why not learn for yourself how good " 
duction went up immediately. Now the tool steel Bearcat really is! You can order 


lite of each punch is approximately 5500 it nght now through your Bethlehem tool 


holes, with on beht redres ing of the «tee! distributor. It ean aleo he 


panning. Ky this process, hammer-forged 
or hot-rolled bars are cored out, and are 
then rough-turned on the outside. With 
obtained Hollow-Bar, there no need to wait for 


ornel! requ red ever oo holes or so tro ou | toeked mill depot forged ring or dises 


ti 





To cut forging costs... 


Whenever a customer for aluminum forgings submits 
a design to Kaiser Aluminum’s Erie Forging Plant, our 
engineers study it closely to see if we can lower costs, 


improve the design, or both. 


And time after time, this second look results in big 
savings for customers on dies and pieces. Here are a 


few typical examples... 





If you are now buying aluminum forgings, let our 
engineers review your designs with a view to effecting 


savings like those illustrated here. 


If you have not yet converted to aluminum forgings, 
why not investigate now? Our engineers will be glad to 
work with you to help you get a better product at lower 


cost. 


Take advantage of Kaiser Aluminum Forging Con- 
sultation Service without delay. Contact any Kaiser 
Aluminum Sales Office listed in your telephone direc- 
tory. Kaiser Aluminum & Chemical Sales, Inc. General 
Sales Office, Palmolive Bldg., Chicago 11, Illinois; Ex- 
ecutive Office, Kaiser Bldg., Oakland 12, California. 


Kaiser Aluminum 


setting the pace —in growth, quality and service 
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Kaiser Aluminum 


Case A 


Die cost if made per customer 
blueprint submitted forbid. . $16,395 


Die cost when made per 
blueprint of Kaiser Aluminum 
ForgingEngineers . . . . $12,255 


CostSaving . . . $ 4,140 Case B 


Piece price if based on 


i t (includi t- 
customer'sdesign. . . . . 59.65 Oe eae Ore 


time) if made per customer 


Piece price based on design blueprint submitted for bid $17,040 
of Kaiser Aluminum Forging 


Engineers . Die cost when made per 


Saving perpiece . . blueprint of Kaiser 
Aluminum Forging 
Engineers. . . . . . $13,600 


Cost Saving. . $ 3,440 


Case C 


Die cost if made per customer 
blueprint submitted for bid . $ 1,315 
Die cost when made per 
blueprint of Kaiser Aluminum 
Forging Engineers . 
Cost Saving . 


Piece price if based on 
customer's design 


Piece price based on design of 
Kaiser Aluminum Forging 
Engineers 


Saving per piece . 





Whatever your furnace 
needs for control— 


There’s good reason why more heat-treating 
furnaces everywhere are controlled by Brown 
instruments. First, of course, is performance .. . 
sensitive, precise control that meets the most 
exacting requirements of modern heat-treating 
techniques. And equally important is versa 
tility. In this varied line of instrumentation 
you'll find just about everything a furnace 
could possibly need in the way of control. 


Choose ElectroniK Strip Chart Controllers for de- 
tailed, long-term records . and a selection of 
control forms including electric systems of the con- 


tact, position-propor- 
tioning (Electr-O-Line) 
err iee and time-proportioning 
7 (Electr-O-Pulse) types; 
and pneumatic control 
from two-position to full 
proportional-plus-reset- 
plus-rate action. 


Choose ElectroniK Circular Chart Controllers for ease 
of scale reading. . . con- 
venient daily charts; in 
a full range of electric 
and pneumatic control 
forms. 


Note: the basic compo 
nents of all ElectroniK 
models are interchange- 
able .. . to simplify and 
speed up service 


Choose ElectroniK Circular Scale Controllers where 


you want readability 
and control check at ex 
treme distance .. . with- 
out need for a record. 
Supplied with all con- 
tact and proportional 
types of electric control. 
Note: all ElectroniK 
models are available in 
both Standard and Pre 


cision Series. 


Choose Pyr-O-Vane Controllers where you don’t 


need a record but do 
need precise vane type 
snap action electric con 
trol by a millivoltmeter 
instrument ...also avail- 
able with pulse-type 
time proportioning 
action, in both vertical 
and horizontal models 


Choose Protect-O-Vane Controllers for simple, de 
pendable excess temperature 
cut-off protection ...can be used 
with any temperature control 
to prevent furnace shut downs 


and loss of production. 
. 7 


. 
And for all your pyrometer sup 
plies, investigate the conveni 
ence and economy advantages 
of the HSM Plan. 


AGA 


Flexibility 


for 


parts carburizing 


at Caterpillar— 





Detailed information 
on all Brown 
instruments for 
regulating heat 
treating equipment 
is contained in 
Catalog 54-1 
“Furnace and Oven 
Controls” 

complete with up- 
to-date prices 

Write for your copy 
today or get 
one from your local 
Honeywell sales 
engineer next time 


he calls 








Track 


famous for 50 years 





a 


link bushings for Caterpillar Crawler Tractors 
are carburized tin these Surface Com 


bustion furnaces, under precise time-temperature control by 
Electronih instruments on the panels in the background 


controlled Surface pit furnaces 


H™ QUALITY carburizing at high production rates 

this is the goal that is achieved at Caterpillar 
Tractor Co. Eighteen pit-type Surface Combustion 
furnaces carburize more than 400 tons of track link 
bushings every week, to strict specifications that 
insure long service life. 


The control system for each furnace is engineered to 
give both the precision and the high degree of control 
essential to volume production. The system with 
ElectroniK Controllers regulates fuel input to the 
radiant-tube burners and conducts the furnaces 
through preset time-temperature programs. Purge, 


equalizing, carburizing, diffusion and cooling periods 


are automatically followed . .. and are readily changed 
when required to meet various carburizing specifica- 


tions. At each change point in the cycle, signal lights 
inform the operator of the progress of the furnace 
charge. 

As a safety measure, each furnace is equipped with a 
Protect-O-Vane millivoltmeter controller, which will 
instantly shut off fuel flow in the event of excess 
temperature. 

The wide line of Honeywell instrumentation includes 
controlling, recording and protective equipment ap 
plicable to literally any kind of heat-treating furnace 
For a discussion of your individual requirements 
call your nearby Honeywell sales engineer . . . he's 
as near as your phone 

MINNEAPOLIS-HONEYWELL REGULATOR Co., Indus 
trial Division, Wayne and Windrim Avenues, Phila 
delphia 44, Pa. 


@ REFERENCE DATA: Write for Catalog 1531, “ElectroniK Controllers,” and for Catalog 54-1, “Furnace and Oven Controls.” 


Honeywe 


BROWN INSTRUMENTS 


Fits in Couttol 





Operator at Thompson Products, inc., Cleveland 


THE COMPLETE LINE OF STOKES 


Stokes manufactures a complete line 
of vacuum pumping equipment. This 
includes mechanical vacuum pumps, 
diffusion and booster pumps, vacuum 
and 


valves and gages, complete 


vacuum instrumentation. 


In engi 
neered high vacuum equipment, 
Stokes builds 


vacuum furnaces and other vacuum 


processing equipment. 


vacuum metallizers, 


Stokes has for been 


active in vacuum research. Vacuum 


many years 


experience among our engineers 
covers the range from laboratory 
equipment to some of the largest 
vacuum equipment in service. This 
experience is available to help solve 
your vacuum problems. 


Ohio, uses optical pyrometer to make a supplementary 


heck on meit temperature in 


stokes high-vacuum furnace 
5 


STOKES MECHANICAL 
VACUUM PUMPS 


For vacuum processing systems and 


for maintaining low forepressures 


in high-vacuum systems, the Stokes 
Microvac pump provides efficient 
economical 


operation. Designed 


with fully automatic lubrication 


ond a long-lasting exhaust valve 
assembly, every Microvac pump is 
assured of 


smooth, trouble-free 


operation. Six sizes give 
15 to 500 cfm. Send for 


catalog listed at right 


capaci 


ties from 


















































Thompson Products Uses 
STOKES Vacuum Furnace in Metals Research 





Thompson Products, Inc., of Cleveland, Ohio, one of the country’s largest 
suppliers to the automotive and aircraft industries, carries on an extensive 
research and development program. To aid in the investigation of high- 
purity metals, Thompson has installed a Stokes high-vacuum furnace, 


Thompson’s vacuum furnace is currently rated at 200 pounds melt 
capacity: however, the unit is capable of 1000-pound production 
with only minor modifications, an important advantage should 
full-scale vacuum metal production be initiated. 


. ; ; SEND FOR 
Stokes is the leading supplier of production vacuum furnaces TECHNICAL 

: for industry. Outstanding features are a vacuum lock, which LITERATURE; 
permits multiple melts and melt manipulation without Microvac Pumps — Catalog 750 
breaking vacuum; high-capacity vacuum pumping Diffusion = Pump 
systems, utilizing the new, high-speed Stokes Ring-Jet and performance curves 
Booster pumps and the dependable Microvac forepump; The Story of the Ring-Jet Pump 

. . . . . : . » Seow Complete Vacuum Processing 
and grouped controls for convenient operation. Stokes has rs Oo oan 
many basic furnace designs — any of which can be Gen) ‘tai Garde Clee 
modified to meet your particular needs. Vacuum Pump—Bookler 755 
. E . ‘ Vacuum impregnation 

If you are interested in high-purity metals, you'll want Catalog 760 


to know more about Stokes high-vacuum furnaces for Vacuum Drying—Cetaleg 720 
both laboratory and full scale production. Write — + . 
for your free copy of Stokes Catalog No. 790, par y-- 


Vacuum Metallizing 


“High-Vacuum Furnaces.” Catalog 780 
y ‘ ‘ v Calcul 
F. J. SroKEs MACHINE COMPANY ‘Videtue 


5502 Taspor Roap f r 
PHILADELPHIA 20, Pa. 


STOKES VACUUM VALVES 
STOKES RING-JET DIFFUSION To control vacuum safely and surely, Stokes 
AND BOOSTER PUMPS vecuum volves ore available in 4, 6, 10 and 


lé-inch standard flange sizes 
The new Stokes Ring-Jet Pumps em- 
body a new concept of the diffu STOKES-McLEOD VACUUM GAGES 
sion principle. Size for size, they For measuring vacuums from fractions of a 


micron up to 50 mm, Stokes-Mcleod gages ore 


have pumping speeds of 10% to 
inese than 180% chavs Gow cher the standard of reference Four sizes available 
diffusion pump for a given heot 
input. Ring-Jet Diffusion Pumps ore 
available in sizes of 4, 6, 10, 14 
and 16 inches; Booster Pumps in 
10 and 16 inches 


Send for information listed. 





sizes of 4, 6, 


OFFICES IN PRINCIPAL CITIES, REPRESENTATIVES THROUGHOUT THE WORLD 
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How Do Lightweight 





Refractories Cut Fuel Costs 
And Boost Furnace Output? 


Here, certainly, is a timely question 
There's a heavy squeeze today on most 
furnace Operators for lower costs, larger 
production .. . or both. And despite all 
the economies they've put into effect so 
far, they're still searching hard for ways 
to make their furnace dollars do a bigger 
job. 





The following discussion brings out 
a number of facts, often overlooked, 
about the money-saving, profit-build- 
ing potentials inherent in lightweight 
insulating firebrick. 
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Q. First of all, just what do you mean 
by “lightweight” insulating firebrick? 
A. Compared with dense, fireclay brick 
weighing approximately 742 to 82 
pounds cach, insulating firebrick rang 
from about 342 pounds down to slightly 
over | pound for various temperature 
requirements 


Q. What does this light weight have 
to do with lower production costs? 


A. Briefly, heavy furnace linings waste 
your fuel dollars two ways 


They soak up and store large quantities 
of heat which are lost when the furnace 
is cooled; and they conduct and lose too 
much heat through the wall 


Lightweight insulating firebrick, on the 
other hand, contain millions of tiny air 
cells, heat up and cool quickly, absorb- 
ing and storing very little heat. Also, 
they resist heat flow, keeping it inside 
the furnace to do productive work 


Q. I can see why you would save on 
fuel — but how much? 


A. There's no single answer to that 
question — there are too many variables 


to be considered. But to give you an 


idea of these savings, here are a few 
actual examples 


The operator of a large forge furnace 
cut his fuel costs more than 50% after 
changing to lightweight insulating fire- 


brick. 


A manufacturer of clectric kilns states 
that insulating firebrick result in heat 
savings of fully 25%. 


A magnesium melting crucible furnace 
that formerly used 1,000,000 BTU’s 
per hour now does the same job with 


500,000 BTU’s, thanks to insulating 


firebrick. 


Q. Increased production has also been 
pointed out as an advantage of insulat 
ing firebrick. How do you explain this? 


A. Again the answer lies in lightness 
of weight. Because lightweight firebrick 
store and conduct less heat, they come 
up to operating temperature faster 
cool down faster, too. This means 
shorter heating cycle 
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Relation between weight and thermal 
conductivity for several brands of kao 
lin base refractories. (mean tempera 
ture, 9OOF) 


Secondly, because lightweight firebrick 
conduct far less heat than heavy, dense 
firebrick, you don’t have to build as 
thick a wall. This gives you more hearth 
area per square foot of floor space 


Thirdly, lightweight firebrick respond 
more rapidly to changes in furnace heat 
input, which means closer temperature 
control and fewer rejects in many 
instances 


It’s just like adding extra furnace capac 
ity without adding to your furnace 
investment. 


Q. Are there any differences in the per- 
formance of the various brands of insu 
lating firebrick available? 


A. Naturally, the lighter the brick the 

greater the fuel savings and furnace out 

put. And the lightest insulating fire- 

brick of all, for any temperature range 

— if you'll pardon our mentioning it 

are B&W Insulating Firebrich 

THE BABCOCK & WILCOX CO 
Refractories Division 

General Office 

161 East 42nd St.,. New York 17, N. Y 

Works: Augusta, Ga " 


soe 
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are working in these vacuum 
metallurgy installations 


K8-300 ——_———-? Titanium Sponge Production 

KS-400 ———————-) 5-50 Ib. Melting and Casting 
K8-1200 ———————-)_ 1000 Ib. Consumable Electrode Arc Melting 
KB-1500 ———————_ Multi-Batch Carbide Sintering 


Ks-4000 ——-—————- 350-500 Ib. Melting and Casting 
and Arc Melting 8” dia. ingots 


KJ-S0O0O0 ———————__ 1000 Ib. Melting and Casting 


at 3 to 25 microns pressure 
KS-16,000 —— ———» 1000 Ib. Melting and Casting 


at 0.8 to 15 microns pressure 


and here’s how they work 





Q . ‘ia ‘ . . ‘ . ’ 
CEM ons sunt (mm Hy) | 300 ef mech. pump 


If you work or plan to work in vacuum metallurgy, you can 
profit by CVC's practical experience in the field. 

CVC is currently designing, building and installing high 
vacuum furnaces which solve many unusual problems. The 
wide range of pumps used in these installations and the krow 
how we have obtained from our work with them can go far in 
helping to solve your problems 

We welcome the opportunity to discuss high vacuum metal 
lurgy with you. For further information and a copy of our 

Information Memo" on High Vacuum Metallurgy write to 
Consolidated Vacuum Corporation, Rochester 3, N. Y. (a sub 


sidiary of Consolidated Engineering Corporation, Pasadena, This 1000-Ib, high voc- single KS-4000 pump le more 
’ wom melting ond casting then edequate for 3504» 
alifornia furnece i¢ on example of melts (see graph). When he + 
efficient, economical design ready for 1000 tb. mets, he 
The buyer & starting with smply adds another 5 
350-». melts. The 4800 4000 pump ond a 1000 I» 

Wers-persec. speed of «a coll and crucible 


SL Gb/ conesases Vacuum Corporation 


Headquarters ROCHESTER 3, N.Y. 


for High Vacuum CVC seles now handled through Consolidated Engineering Corporation with offices located in: Albuquerque ¢ Atlanta 


Boston « Buffalo « Chicago « Dallas « Detroit « New York « Palo Allo + Pasadena + Piiladeipma « jeattio « Washington, D.C 
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ONE wide-range 


‘OXWELD W-45 BLOWPIPE 


handles EVERY welding 
and heating job 


NO OTHER SINGLE BLOWPIPE OFFERS 
THIS EXTENSIVE RANGE! 





Anyone whose daily work includes welding and heating will readily 
appreciate the amazing wide range and versatility of the new OxweLp 
W-45 Blowpipe. Its 18 head sizes (2 to 300 cu. ft. per hr. capacity) provide 
a perfect flame for every metal thickness. Light sheet to heavy plate, 
one blowpipe does it all! 

From chrome-plated tip to offset hose connections, the W-45 shows the 
resulis of over a decade of development work by LinpE engineers. Its 
exclusive “‘jiffy-lock”’ heads, “form-fit” handle, and advanced styling are 
is modern as guided missiles and atomic power, “a ring gas seals, flame 
stabilizing mixers of improved type, and many other innovations put this 
blowpipe far ahead of the field in economy, ease of operation, and low 
cost maintenance, 

See for yourself how you can enjoy tomorrow's operating standards 
today with an Oxwetp W-45 Blowpipe. Ask your LInDE representative for 


a demonstration, or write for free booklet, F-8684 


{ H ho Cutting {tachment dapts the H Lo B oupine 


cutting steel up to & inches thick, 


Linde Air Products Company 
A Division of Union Carbide and Carbon Corporation 
3O East 42nd Street UCC} New York 17,N.Y, 
Offices in Other Principal Cities 


in Canada: LINDE AIR PRODUCTS COMPANY 
Division of Union Carbide Canada Limited, Toronto 


(formerly Dominion Oxygen Company) 


The terms “Linde” and “Oxweld” are registered trade-marks of Union Carbide and Carbon Corporation 
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Trade-Mark 








Rush Stamping Company gives stamp 


of approval to Cities Service 


Praises Cities Service drawing oil as 
timesaver, worksaver, moneyseaver. 


The four and a half year old Rush Stamping Company of Toledo 
Ohio, has already grown into a sizeabl operation Producing stamp 
ings for air conditioning units, vacuum cleaners and automotive part 
the company utilizes 4] pune h presses ranging from 35 to 400 tons 
in pressure 

Like many other stamping companies, Rush was using a variety of 


paste type compounds for its drawing operations and suffering the 
Some of Rush’s Stampings awaiting 


. penalty of heavy costs and build up on dies which such compounds 
shipment. The rapidly growing, 4% year 


inflict. Then, a year ago, they switched to Cities Service drawing oil 
oe en aay eagerness Here are the results in the words of F W. Selter, Chief Engineer 
wate TAK ‘ ‘ um" chat 


and air conditioning unite ‘Now one Cities Service Oil does our variety of jobs, completely elim 


old firm makes parts for auto hot water 


inating previous number of products and compounds required, This 
oil prevents build-up on dies formerly created by our paste type com 
pounds and in some applic ations saves as much as 50% in costs over 
these compounds. In addition, Cities Service has eliminated supply 
proble ms by offe rng us low al warehousing ind engineeTing services 

Learn more about Cities Service drawing oils which have already 
received the stamp of appro il from so many firms. Talk with u Cities 
Service Lubrication Engineer. Or write; Cities Service Oil Company 
Sixty Wall Tower, New York 5, N.Y 


Chief Engineer Fred W. Selter switched 


to Cities Service drawing oil a year ago 
He praises it for eliminating need for 
many compounds, pre venting build up on 


dies, and lowering costs OUALITY PETROLEUM PRODUCTS 


JULY 1955; PAGE 45 





| This is the tenth of a series of advertisements dealing with 
| basic facts about alloy steels. Though much of the informa 
tion is elementary, we believe it will be of interest to many 
in this field, including men of broad experience who may 


find it useful to review fundamentals from time to time. 


METAL PROGRESS 


Chromium and Its Effects 
in Alloy Steels 





As previously pointed out in this 
series, the elements that together 
make up an alloy steel work both 
singly and collectively. In a sense 
they are like the components of a 
machine, each having its job to do, 
yet each working with other com- 
ponents to achieve an overall result. 

An earlier discussion was devoted 
to the functions of nickel. In this 
one we shall outline briefly some of 
the purposes of chromium, another of 
the fundamental alloying elements. 

Chromium is a versatile agent. 
Among other things, it fosters depth- 
hardenability, improves surface re 
sistance to abrasion and wear, and 
promotes carburization. Of the com 
mon alloying elements, chromium 
ranks near the top in hardenability. 
This property tends to make high- 
chromium steels relatively air- 
hardening; hence it is valuable in 
applications where, for one reason 
or another, liquid quenches are un- 
desirable. 

Chromium steels are relatively 
stable at high temperatures and are 
often used where resistance to heat 
isimportant. Moreover, the presence 
of chromium is a vital factor in help- 
ing to retard or prevent corrosion. 

The uses of chromium steels are 


many and varied. Among the more 
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familiar items that often contain 
chromium are hand tools, gears, 
springs, turbine wheels, ball and 
roller bearings, forged shafts and 
rotors, etc. There are of course nu- 
merous others; virtually no list 
would be all-inclusive. 

One of the most useful of the 
alloys, chromium has been the sub- 
ject of long study by Bethlehem 
metallurgists. These technicians 
have a thorough working knowledge 
of its effects in various types of 
analyses. Whenever you havea prob- 
lem involving chromium steels, or 
would like to know more about the 
subject in general, by all means 
communicate with the Bethlehem 
staff. Our men will come to your 
office or plant at any time. You will 
find them co-operative and helpful. 

And please remember, too, that 
Bethlehem makes the full line of 
AISI 


special-analysis steels and all carbon 


standard steels, as well as 
grades. Your inquiries will receive 


our most careful attention. 


BETHLEHEM STEEL 
BETHLEHEM, PA 


COMPANY 


On the Pacific Coast Bethlehem prod- 


gETHLEHEN 
STEEL 


cts are sold by Bethichem Pacific Coast 
Steel Corporatior Export Distributor 
Bethichem Stee! Export Corporation 


BETHLEHEM STEEL 





There’s a grade of 
VANCORAM FERROTITANIUM 
to meet every steelmaking need 


HIGH CARBON GRADE 
Final ladle addition in rimming steel and final 
deoxidizer and scavenger for steel castings and 
fully killed steel ingots. 


MEDIUM CARBON GRADE 


Often preferred to the high carbon grade as a 
final ladle addition to very low carbon rimming or 
effervescing steels 


LOW CARBON GRADES 
25% Titenium — carbide stabilizer in high chromium 
corrosion-resistant steels and deoxidizer for some 
casting and forging steels. 
30% Titanium — carbide stabilizer in high chromium 
corrosion-resistant steels in applications requiring 
intermediate titanium content 


40% Titanium — carbide stabilizer in high chromium 
corrosion-resistant steels where smaller titanium 
additions are desired. 


27-32% Titanium Special (various types) —series of 
alloys with high Titanium/Aluminum ratios for 
adding relatively large amounts of titanium to 
stainless and heat-resistant steels and alloys where 
very low aluminum content is required. 


Then VANCORAM FERROTITANIUM is 
your best buy. 


Years of experience in the production of millions 
of pounds of these fine ferro alloys insures the 
superior quality necessary for every type of 
product ... from rimmed steel to the highest 
alloy, stainless and heat-resistant steels —and 
special alloys. 

Contact your nearest VCA office for full details. 
Our Sales and Technical Service representatives 
will be glad to help you with your application. 


VANADIUM CORPORATION 
OF AMERICA 


420 Lexington Avenue, New York 17, N. Y. 
Detroit - Chicago « Pittsburgh + Cleveland 


(tee 


Anges 


Producers of alloys, metals and chemicals 
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-6 tons of steel 
melted and poured every 2: hours 


SPEED .. . CONTROLLED QUALITY , . . ECONOMY 
these advantages are enjoyed on every melt, 
ferrous or non-ferrous, in Ajax-Northrup induction 
furnaces, This furnace for example, turns out a six- 
ton charge of nickel alloy—precisely alloyed and 
virtually free of impurities—every 2% hours 

Ajax induction melting puts substantially all the 


heat in the charge proper. No power is wasted in 


superheating crucible or refractory, and little heat 


Associated Companies; Ajox Electric Company— 
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escapes into the room. Speed of melting and elec- 
tromagnetic stirring insure perfect alloys every time. 

Ajax has been building induction furnaces for all 
metals since 1916. Installations capable of pro- 
ducing up to 20,000 pounds of metal per hour are 
in operation, and more and more foundries are 
switching to Ajax-Northrup melting as they discover 
its economy and advantages. Learn why in Bulletin 
27-B, available upon request to Ajax Electrothermic 


Corporation, Trenton 5, New Jersey. 


Ajox Electric Furnace Co.—Ajax Engineering Corp. 


SINCE 1916 















ai - 





ONTINENTA 


mMEDART+S 


“With this machine we do a better job 
... faster than ever before”’ 


Three CONTINENTAL-Medart Centerless ‘Turners 
like this have now been in service for many months 
at Columbia Steel and Shafting Company. Here’s 
what they say about them: “These machines have 
materially improved the operation of our produc- 
tion lines. The finish obtained is of consistently 
high quality. We particularly like the better 
manipulation of the bars made possible by more 
automatic handling. In short, they have fully 
justified their installation.” 

Here are the features that put this Model 
RFRG Centerless Turner in a oat by itself for 
high speed, high quality production: New direct- 
drive roll feed has patented universal centering 
device that insures continuous, positive feed and 
automatically centers work. Separate variable 


CONTINE 


COLUMBIA STEEL AND SHAFTING COMPANY 
CARNEGIE, PA 


drives for feed and cutterhead maintain precise 
Auto- 
input and output grip carriages permit 
constant feed and delivery without shut-down 
Work is simplified and made easier for the 
operator by fully automatic push button control 
at his working position 

The CONTINENTAL-Medart Model RFRG Cen 
terless Turner will turn or rough peel ferrous or 
non-ferrous bars and 


ratio between bar feed and cutter speeds 
mat 


tubes up to six inches 
diameter, at throughput speeds limited only by 
the capacity of the cutting tools. Remember 


if your ae call for centerless turning or 


peeling of bars or tubes from 1” to 10”, there is 
a CONTINENTAL-Medart to do it--faster, better 
and at lower cost. Write for information. 


TAL 


Engineering and Sales Office, 220 Grant St... Pittsburgh 19. Pa 


Ceneral Offices, 144 Railroad St 


. Kast Chicago, Ind 


Plants at East Chicago, Ind. ¢ Wheeling, W. Va. © Pittsburgh. Pe 


Copes-lulean Division, Erie, Pa 





News abit 


GMD COATINGS for METALS 


Metallic. 





Plating processes matched 
for better finishing 


The first matched set of plating 
processes for a copper-bright nickel- 
chromium plate now exists to help en- 
gineers reduce finishing expense. Three 
integrated Unichrome processes work 
outstandingly well together, each de- 
posit contributing to the end result—an 
outstanding chromium finish. 

Equally important are the extra ad- 
vantages of the individual processes. 
For example: 


Smoother Copper 


Special addition agents for Unichrome 
Pyrophosphate Copper Solution per- 
mit matching the deposit to the re- 
quirements exactly. With one agent, a 
lustrous deposit is produced which can 
eliminate buffing. With another, a satin 
finish ideal for buffing is produced— 
permitting buffing of the free-flowing 
copper rather than the base metal or 
subsequent nickel plate. 


Improved Nickel 


Deposits from Unichrome Bright 
Nickel prove unusually receptive to 
the subsequent chromium. Having low 
internal stress, the 
cracking, and give excellent corrosion 
protection to the base metal. The re- 
markably stable solution has also re- 
duced operating problems. 


More Efficient Chromium 
Wider bright plating range and higher 
efficiency of Unichrome SRHS Chrom- 
ium Solutions deliver many benefits. 
Capacity of existing equipment goes 
up, plating time is often cut more than 
half, more intricate parts can be suc- 
cessfully covered, and users often re- 
port finishes with better “color”. 

Contact the nearest office of United 
Chromium for details. 

100 East 42nd Street, New York 17, 8. Y. 
Waterbury 20° Conn. * Detroit 20, Mich. 
Chicago 4, iil. ° Les Angeles 13, Calif. 

in Canada 

United Chromium Limited, Toronte 1, Ont. 


UNITED CHROMIUM DIVISION 
A Metal & Thermit Corporation 


deposits resist 
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. Organic 


Decorative 


Protective 


ee eT UTTAR LAU MEUM MPa 


Improvements in applying plastisol coatings 


Recent developments in Unichrome vinyl plastisols 
permit wider use of these protective materials 


Large ductwork protected with heavy duty Unichrome Plastisol Coatings 
Photo courtesy Kaybar, Incorporated, Hazel Park, Mich 


LASTISOLS are viscous, liquid com-~ 
ees which are heat-cured at 
about 350°F. to produce attractive 
corrosion-resisting finishes that look 
and feel like rubber. Problems in 
applying them formerly limited thei: 
use. Now, however, two important 
developments by United Chromium 
remove big stumbling blocks. 


SPRAYED-ON PLASTISOL 


Ability to build up a thick coating 
capable of withstanding severe serv- 
ice is one of the greatest advantages 
of plastisols, Until recently, however, 
thick coatings could be obtained only 
by dip application. Now, with Coating 
5300, a single coat 20 mils thick or 
multiple coats even thicker can be 
successfully sprayed to cold vertical 
surfaces without sagging. If products 
can be uniformly baked, they can 
now get a seamless, pore-free coating 
5 to 20 times thicker than ordinary 
coatings. In fact, Coating 5300 can do 
many jobs for which sheet materials 
are often specified. 


ECONOMICAL COLD DIP PLASTISOL 


Unichrome Plastisol Compound 4129 
developed particularly for wire 
goods, satisfies both the needs of the 
product designer and the production 
man. It provides a more economical 
way to produce a durable plastisol 
finish. 4129 can cut plastisol con- 
sumption 50 to 60%. What's more, 
wire products can be dipped at room 
temperature and production rates 
are substantially increased. Without 
waste, an abrasion resistant coating 
forms which gives pore-free pro- 
tection against chemicals, water and 
other corrosives, and dosen't crack, 
chip or tear. 


IN BRIEF 


To the chemical resistance, physical 
toughness, dielectric strength, sound 
deadening and speed of curing of 
Unichrome Plastisols can now be 
added ability to be applied by almost 
any conventional production method. 
More data in Bulletin VP-1. Send for 
copy. 





etal Progress 


The Buyers Guide 
For Metals Engineers 


A. F. HOLDEN COMPANY 
BELLIS MAREOAGTORNGE PLANES 
sarees SALT BATHS | 
Oldest manufacturer of Salt HOLDEN 


Bath Furnaces with Additives 
300 . 2300° F. METALLURGICAL 


Originators of 


ELECTRODE FURNACES PRODUCTS 


with these patented features: 


1. Water Cooled 
Blocwedes MORE FOR YOUR MONEY 
2. Electric Starter Coil pe A py r 
<— 


Salts for all heat treating ELECTRODE LESS SUPERVISION POT FURNACES 
applications (300 to A SALT BATH FURNACES GAS . OIL 
F) supplied by the CROWN 300 - 2300° F. 

CHEMICAL DIV. 368 to 1880" F. 


PROVEN PERFORMANCE 
THE BELLIS CO. FORGE FURNACES 
BRANFORD, CONN. 











INDUSTRIAL OVENS 
PROVEN GUARANTEES 300-2300 F 
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There is @ Stanwood Men near you for con- 

sultation without obligation when you heve 

problems involving equipment for handling parts through 

heat treating, quenching, pickling, degreasing or similar processes. For « gen 

eration we have specialized in the design and construction of baskets, trays, fixtures, hangers, 

carburizing boxes, retorts and furnace parts. You can profit by our experience. Let us put 
you in touch with your Stanwood Man. 


JPON PAGE 57 
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A NEW DUAL FURNACE 
BY LUCIFER 


This series combines two independent 
furnaces in the same space formerly 
occupied by a single furnace, Each fur- 
mace is controlled independently, per- 
mitting hardening and Counnes © rations 
to be performed at ome and ¢ same 
time. 


This ype of furnace can also be supplied 
as a hardening and a pre-heating com- 
bination. 


Four standard sizes, with special sizes to 
meet your requirements also available 
Automatic controls are included on all 
furnaces. Quench tank conveniently rolls 
under furnace when not in use. 


WRITE FOR FREE LITERATURE, 


INY 7; 
Phone Osborne 5-041! 


LIST NO. 122 ON INFO-COUPON PAGE 57 


CIRC-AIR 


Every Heat Treating 
Process 


* 
CONTROLLED 
ATMOSPHERES 
* 
DIRECT FIRED 
* 


CIRC-AIR DRAW 
FURNACES 
* 
CIRC-AIR NICARB 


(CARBONITRIDING) 











<0» 
Specially Engineered 
or 
Your Particular Needs 


” 
GAS @ OIL © ELECTRIC 


INDUSTRIAL 
HEATING EQUIPMENT 
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FABRICATED MONEL 
PICKLING EQUIPMENT 
© Hairpin Hooks * Sheet Crates 
¢ Steam Jets * Chain 
¢ Mechanical Bar, Tube and Coil Picklers 


THE YOUNGSTOWN WELDING & ENGINEERING CO 





THE 
Metals 
Handbook 
and 1954 


Supplement 
+ 1582 Large pages 
+ 2078 Iustrations 
+ 1212 Tables 
+ 825 Articles 
+ 50,000 Copies in use 


Order now a copy of the 1954 Supple- 
ment bound in red cloth to match your 
1948 ASM Metals Handbook. The 
Supplement contains recent, authorita- 
tive information on these subjects 


Carbon and Alloy Steels 
Tool Steels 

Stainless Steels 
Heat-Resisting Alloys 
Nodular Cast Iron 
Aluminum 

Copper 

Magnesium 

Titanium 

Engine Metals 

Stress Concentration 
Shot Peening 

Ferrous Castings 
Brazed Joints 

Heat Treating 

Metal Cleaning 
Press Forming 
Machining 

Powder Metallurgy 
Steel Melting 


Nondestructive 
Inspection 


® Metallography 


This handsome 200-page volume con- 
tains 24 articles supplementing the 
1948 ASM Metals Handbook. Prepared 
by 22 ASM technical committees, it 
has 4326 illustrations, 155 tables. It 
makes a worthy addition to your tech- 
nical library, one you'll refer to often 
For complete details of contents, see 
your July 15, 1954, issue of Metal 
Progress . . . which contains all the 
articles now being offered in this cloth- 
bound edition. Price is $4.00 to ASM 
members, $5.00 to non-members. 


| American Society for Metals, Room 789 
| 7325 Euclid Avenue, Cleveland 3, Ohio 


| Rush me a Metals Handbook, the 1954 
Supplement! 


| Name 


| Company 


Zone State 
| © Send Metals Handbook 1) Check enclosed 
| © Send 1954 Supplement 
| © Send both volumes 


Bill me 





Bill my Company | 


LIST NO 94 ON INFO-COUPON PAGE 57 
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Upton 


OFFERS 


the most advanced 
Salt Both Furnaces 


FOR ...-. 


BATCH 
TYPE 
WORK 


TYPE 
WORK 


ALUMINUM 


UPTON ELECTRIC FURNACE CO. 
16808 Hamilton Avenue 
Detroit, Michigan 
Phone: Diamond 1-2520 














c 





Wiretex. 


Specialists in Processing Corriers Since 1932 


LIST NO. 114 ON INFO-COUPON PAGE 57 


—Tn 


the QUENZINE STORY 


Low priced, more readily available carbon 
steels can often replace alloy steels when 
quenched in Beacon 

Quenching Oils with 

QUENZINE added 

Por information on 

this new additive and 

other Beacon Brand 

Heat Treating Com- 

pounds write to... 








| BRIGHT HARDENING SPECIALISTS | 


HESE Stainless Steel Aircraft Parts, 
Hardened at 2000° and Over, Remain 
ri; rkling sate With Ne Appreciable Size 
mee... Tribute te STANDARD'S 
} - TERY, and Exclusive Processing. 


YOUR SAMPLES PROCESSED FREE OF CHARGE 
STANDARD STEEL TREATING CO 


ALDRIDGE 
INDUSTRIAL OILS, Inc. 


3401 W. 140th Gt, Cleveland 11, Obie 
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If you want to perform 
Tensile or Brinell testing operations 
quickly and simply—contact 


Detroit Testing Machine Company 
9390 Grinnell Ave. « Detroit 13, Mich. 


LIST NO. 54 ON INFO-COUPON PAGE 57 








GARDEN CITY Industrial FANS 


For a wide choice ... GARDEN CITY FANS 
designed with FORWARD BACKWARD 
or RADIAL BLADES, serve many 
processing requirements 


If your needs call for HIGH TEM. 
PERATURES (300° to 1600 ° ew) = 
4n4, GARDEN CITY HIGH 

; save you meney Patented 
a satel shaft slices maintainence 

costs. 

Send for our latest catalogs, illustrating 
GARDEN CITY (IND! RIAL FAN equip- 
ment. For specific details, outline your fan 
problems to us, giving cubic feet per minute, 
static pressure, and just how you intend to 
use the fan. We'll be pleased to suggest a 
fan for you. 


GARDEN CITY FAN COMPANY afm 


332 South Mic Avenue _ Chicago 4, Iilinois 


epresentatives principal cities 











LIST NO. 1273 ON INFO-COUPON PAGE 57 


METAL PROGRESS; PAGE 

















Maurath, Inc. 
For 


Stainless and 
Heat Resistant 


ARC WELDING 
ELECTRODES 


AUTOMATIC WELDING 
All Analyses - Coated, 
Straightened - Cut - 
Coiled and Spooled 





| MAURATH, Inc. 
| 21830 MILES AVENUE 


NORTH RANDALL 22, OHIO 
Phone: MOntrose 2-6100 
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ULTRASOMES 
j Lia | ' 
THICKNESS MEASUREMENTS 


METAL CLEANING 


JB ORANSON © 


ASTNUMENIS. 


Co«~ 


VIDIGAGE® 
AUTOMATIC THICKNESS GAGE 


21” Cathode-Rey Tube; 

Direct-Reading Scoles; 

Any Range between 0.005” and 2.5”; 
Accurocies from 0.1% to 1.0%; 

Cables up to 1000 feet for remote testing. 


AUDIGAGE® 
PORTABLE THICKNESS GAGES 


Bottery-O; ted; wide thick range; 
Model 5, 0.060” te 12”; Model 50, 0.040” to 12”; 





SONOGEN® 
ULTRASONIC-POWER GENERATORS 





for fast, thorough meta! hing and de-g 
Ovtputs from 100 Watts to 25 KW. 


m 430 FAIRFIELD AVE+-STAMFORD:- COND 
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MMT 


Inspection 
Demagnetizing 
or Sorting 


PROBLEMS? 


SOLVED with 


MAGNETIC ANALYSIS 
MULTI-METHOD EQUIPMENT 
Electronic Equipment for non-destruc- 
tive production inspection of steel bars, 
wire rod, and tubing for mechanical 
faults, variations in composition and 
physical properties. Average inspection 
speed 120 ft. per minute. 
Over 50 steel mills and fabricators 
ore now using this equipment. 








MAGNETIC ANALYSIS 
DEMAGNETIZERS 

Electrical Equipment for rapid and 
efficient demagnetizing of steel bars 
and tubing. When used with Magnetic 
Analysis Multi-Method Equipment, in- 
spection and demagnetizing con be 
done in a single q 


PHILADELPHIA 


is where the 
1955 National 
Metal Show 


will be held 
October 1!7 to 21 


Plan on attending! 

















MAGNETIC ANALYSIS 
COMPARATORS AND METAL TESTERS 
Electronic Instruments for production 
sorting both ferrous and non-ferrous 
materials and parts for voriction in 
composition, structure and thickness of 
sheet and plating. 


A CABLE SPLICED 








MAGNETIC ANALYSIS 
MAGNETISM DETECTORS 
Inexpensive pocket meters for indi- 


cating residual magnetiom in ferrous 
materials and parts. 











For Details Write: “THE TEST TELLS” 


MAGNETIC ANALYSIS CORP. 
42-44 Twollth $t., Long Ishend City 1, &. Y. 





IN 10 SECONDS! 


ERICO PRODUCTS, INC. 
Complete Arc Welding Accessories 


2070 E. Gist Place, Cleveland 3, Ohio 
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Write for Caddy Catalog 
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Here’s why RULON solves bearing problems 


RULON is a unique new oil-free bearing mat rial for light loads. Devel- 
oped through original basic research on friction, Rulon never requires 
lubrication because very low friction coefficient is inherent. Excellent abra- 
sion resistance. Chemically inert, extremely resistant to chemical corrosion 
Zero water absorption, Operates without distortion submerged in water 
and most acid or alkali solutions. Exceptional anti-hesiveness, cannot ac- 
: cumulate dust, dirt, air-borne sediment. Readily sterilized, resists tem 
DIE CAST : perature extremes —100°F to over 400°F, Special clectrical properties 
. adapt it to electro-mec hanical applications Supplied in any form, com- 

AT LOWER Bs pletely finished or for machining in your own plant Already used in 
widely varied applications, but potential largely untapped Rulon may 

Factual data on | solve your problem. 20 Data Sheets available giving spec ial properties, case 

GRC's extensive 

line of zinc alloy 

fasteners for every 
industrial need . . 


Free Bulletin « Write Today 





histories, all details. Request without obligation 


cian senean mannan a/estiees DIXON CORPORATION, BRISTOL, RHODE ISLAND 
GRIES REPRODUCER CORP. Advertmement Advertisement Advertisement 


46 Senend St, New Rochelle, N.Y. @ Phone NEw Rachelle 2-6800 LIST NO. 130 ON INFO-COUPON PAGE 57 
oh Impressor 


for quick, on-the-spot hordness testing 
of non-ferrous metals and plestics 
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ROLL 
FORMED 


HAP 

: ES Choice of the proper alloy or type of 
~—> not ipa om. death matter. 
Reduce your assembly problems and costs. et it could be — ls important fe 
Our shapes continuously termed, with high select the right wire — properly drawn. - 
deg oa @ , from ferrous or non imple to operate . gives an instant, depend 
ferrous metals. Write for Catalog No. 1053. BERVLLIUM COPPER TITANIUM able measure of herdnens. Operesss “J priacigie 
of forcing a spring-loaded indenter into the sur 
face with the amount of penetration regimering 
Send for descriptive folder. on a dial indicator, Can be used in any position 
ROLL FORMED PRODUCTS CO saisgitmaneroronl » compact » rugged, ya 


LITTLE FALLS ALLOYS Wows nin ee 
INCORPORATED Barber-Colman Company 


Atm OFFER AHO PLan® . Dept. $, 1218 Rock St., Rockford, Iiinols 
9761 OAKWOOD AVE. + YOUNGSTOWN, OHIO 
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Surface Protection 
Against Wear and emia’ , 
Corrosion Creginecred, 


A new book containing sections 














on electroplated coatings, ano 


dized coat ngs, case hardening TUBING ROLLS 


by carburizing, diffusion treat AND 
ments, metalizing, selective heat 
treatment, hard facing and FORMING ROLLS 


testing for wear resistance. 


Common problems encountered To Your Specifications or Ardeor Design—for all makes of machines 


in preventing corrosion by sur DESIGNERS AND MANUFACTURERS: All Sizes and Spindle Diameters 
of Roll Forming Machines, Weided and Lock-Seam Pipe and Tube Millis 
of corrosion versus protection © Forming Rolls, Tubing and Pipe Rolls * Straightening, Pinch and 
are discussed Levelier Rolls © Cut-off Machines 


Published, 1954 .. .. Price, $6.00 American ROLLER DIE CORPORATION 


American Society for Metals 29550 Clayton Avenue bd Wickliffe, Ohio 
7301 Euclid Ave. Cleveland 3, Ohio 


face protection and economics 
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This amazing manual is guaran- 
teed to open your eyes! Gives 
latest, up-to-the-minute facts on 
new developments in advanced 
barrel finishing equipment, com- 

, abrasives. Shows how sin- 
gle unit installation replaces from 
2 to 12 men, Investigate. Send for 

FREE 52 PAGE CATALOG 
Write 917 Marshall Street 


‘ALMCOM YT ae 1-2 
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GET A BID FROM 


HOOVER 


SPECIALISTS IN THE FIELD OF 


Die Castings 
SINCE 1922 
Aluminum and Zinc 


THE HOOVER COMPANY 
Die Castings Division 
North Canton, Ohio 
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STATISTICAL 
QUALITY CONTROL 


NON-GRAN’S an 
swer to your need for 
parts machined to(1) 
extremely close tol- 
erances, (2) in great 
quantity, (3) with 
no rejects. We con- 
tract machine parts 
in all metals. Write 
giving your require- 
ments. AMERICAN. 
NON-GRAN BRONZE 
Co., Berwyn, Pa. 





i 
i 
i 
i 
ke 


Write for folder 
Better Production 
Control” 
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RIGID- 
tex 
GL 


* Stronger 

* Stiffer 

* Lighter 

* Mar- 
Resistant 


RIGID-tex Metals Reduce Costs, 
Increase Strength, Improve Appeor- 
ance and Reduce Maintenance, See 
: Sweets Design File 1a/Ri or 
write us direct for complete 
information, 


RIGIDIZED METALS 


ee) ite) F-wale), | 


‘68270HI0 ST., BUFFALO 3, N.Y. 
Sales Representatives in Principal Cities 
LIST NO. 64 ON INFO-COUPON PAGE 57 





A PROVEN 
DEPENDABLE SOURCE 


FOR BETTER GRADE INVESTMENT 
CASTINGS IN FERROUS AND 
NON-FERROUS METALS 


INVAR 
CASTING 
Special Feature 
— Nickel content 
held to 35% min- 
imum — 36% 


moximum 


STAINLESS STEEL PART for milk 
bottling unit formerly machined 


from solid stock 
Only finish oper- 
ations required 
ere reaming small 
dio. of counter- 
bored hole and 
drilling and tap- 


ping for set screw 


MORGANVILLE, N. J. 


LIST NO. 4 ON INFO-COUPON PAGE 57 








ie a 
PENNROLD 





Beryihum 
Copper 
Phosphor 
Bronze 
Nickel Silver 
Bross 
Chromium 
Copper 
* Copper 


rolled to your most 
exacting requirements 


For Further information Contoct 


PENN PRECISION PRODUCTS, INC. 


50) Crescent Avenve ° Reading, Penn 
Phone Reading 6-382! 
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MOLYROTE 


LUBRICANTS 


e SEIZING 
e GALLING 
e@ FRETTING 
* puicrionAl 
WEAR Sia 
TR 
© PERATURES 
e@ PRESS FITS 
DRAWING & 
* FORMING 


for catolog ond 
tone Vio covering complete 
MOLYKOTE rE LUBRICAS 


THE ALPHA CORPORATION 


65 HARVARD AVENUE STAMFORD COn> 
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RUST: ale 


AQUEOUS SYSTEM 


I Grade "C-W-25" 

1| Non-flammable 
Non-toxic 

Aqueous Oily Film 
Protects Ferrous Parts 
for long Periods 
Indoor Storage 


Write for free sample and 
Specity Grode Cw-25" 
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METAL PARTS 
CLEANING 
PROBLEMS? 


Get the answers RIGHT 
from RAMCO’S new 
BULLETIN! 


Send for your copy of 
the Ramco Bulletin. See 
how Ramco 2- and 3. 
dip degreaser can 

solve your metal 
parts cleaning prob- 
lems safely, effici- 
ently, economical- 
ly! Send today! 


AMCO EQUIPMENT CORP. 


DIV. OF RANDALL MFG. CO., INC. 


1375 Lafayette Ave. New York 39, N. Y. 
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MANHATTAN 


Abrasive Wheels — Cut-off Wheels 
Finishing Wheels—Diamond Wheels 
Custom-made for your specific 
material removal problems 
Foundry Snagging—Billet 
Surfacing—Centeriess Grinding 


concrete 


Cutting and Surfaci 
granite, and marble 
“Moldiscs” for rotary sanders 

* Grinding and Finishing 

stainless steel welds 


Bearing Race Grinding 


é Your 


ANSWER 


DIFFICULT 
LUBRICATION 
PROBLEMS! 


BEL-RAY has pioneered in the 
monufacture of special tubri- 
cants to meet the many difficult 
lubricating problems of indus- 
try. Write us for information 
which will assist you in choos- 
ing the correct lubricant for 
YOUR requirements. 


many BEL-RAY lubricants available: 





FOR CATALOG 
GIVING COMPLETE 


BEL-RAY CO., INC. 


MADISON, NEW JERSEY 


ST NO. It! ON INFO-COUPON PAGE §7 








and Finishing 
Finishing Tools and Cutlery 


Cutting-off—Wet or Dry Bars, Tub- 
ing, Structurals, etc. Foundry Cutting 
—stendard and reinforced wheels 
Grinding Carbide Tipped fools 


Wr to Abrasive Wheel Department 


Raybestos- Manhattan, Inc. 


MANHATTAN RUBBER DIVISION 
$2 TOWNSEND ST. @ PASSAIC, W. } 
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7 Sran sTAin.ess scacw co. 
9 , Cm 647 Union Bivd. © Paterson 2. 4 4 


- Telephone: Little Faille 4-2300 
= Circct Hew York ‘hone: Wi 7 -@048 


’ AGE 
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HOW TO DO 
BRIGHT GOLD 


DEMING BRIGHT GOLD PROCESS 


without serateh FOR INDUSTRIAL and 
brushing o1 DECORATIVE USES 
} } , » Exceptionally hard deposits — twice 
puffing. the hardness of conventional 
gold plating. 
GOLD - Operates at room temperature — re- 
SILVER quires absolute minimum control. 


XN cold p ng RHODIUM . ear sy ronan distribution and 


° je@ with 
\ equipment. SEL-REX PRECIOUS METALS, INC. 
Dept. 88, 229 Main Street 
Belleville 9. N. J. 
SAVES EXCESSIVE HANDLING TIME 
REQUIRED BY HEATED LIST NO. 108 ON INFO-COUPON PAGE 57 
PHOSPHATE PROCESSES. 





Phospray minimizes 
cleaning and eliminates 
rinsing and drying. 


| Phospray dries “dust 
il! Ny 4, tree” immediately, 
\' ‘ ready for application CIRCO VAPOR DEGREASERS—large 
of final finish. SINCE 1923 or small—automatic or manual oper- 
- 
Phospray can be cut oe ¢ 

with thinner os high a circO METAL oon WASHERS — 
H custom engineered to suit your pro- 

3 to 1 without duction needs 
CIRCO-SONIC DEGREASERS — new- 
Phospray has been est development—cleaning by ultra- 

\ thoroughly field tested EQUIPMENT COMPANY sonic vibration 
MW fo govt. specs. 119 Central Avenue, Clork (Rahway), N. J. CIRCO-SOLV (Trichlorethylene) and 


<i> Phospray cuts proces- Offices and warehouses in principal cities PER-SOLV (Perchlorethylene) — high 
sing time, reduces purity, low-cost solvents 
finishing costs, and 
-provides an easy : : ; 
nine Gueed Bar FREE! Write for 32-page CIRCO Degreasing Manual 
organic finishes on 
almost any metal. 


reducing effectiveness. 








LIST NO. 10 ON INFO-COUPON PAGE 57 





Phospray is made 


and guoranteed by for all 
Du-Lite, the metal industrial 
finishing specialists, requirements 


DU-LITE CHEMICAL CORP. 
MIDDLETOWN, CONN, 
Send me a sample of Phospray. . .(] 
Send more Phospray information. .[—] 
Have your representative call... .[[] 





for de-greasing — pickling 
anodizing — plating 
materials handling 
small-parts storage 


of any size and shape — 
any ductile metal 


The c. 0. 


Du-lite Sea. pee 


LIST NO. 91 ON INFO-COUPON PAGE $7 





SE AOE 








LIST NO. 103 ON INFO-COUPON PAGE 57 
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WHITELIGHT INDUSTRIAL PROTECTOX applies invisible tarnish-resistant 


y A 6 y E 3 i U a coating—-0.0000005” thick—on all surfaces of silver, silver alloy, copper, 


wear entiprebeesive tad lent brass and gold. Applied by simple two-step process, protects surfaces 

source of magnesium alloy against tarnish in open trays, in storage, in shipment—renders them 
nll nn. =~ én resistant to sulphur fumes, other industrial atmospheres. Excellent base 
* Pipe * Wire © Welded and for lacquer, improving lacquer adherence by 300%. Protectox treated 
Riveted structures and assemblies surfaces easily soldered ; treated contacts may be built into relays or other 
equipment without pre-treatments, Film has low specific resistance, is 
removed by first operation of contact except in very low level circuits 
Also removed by rosin flux and soldering heat without pre-treatment and 
by abrasion, rubbing, or prolonged handling. Product of Technic, Inc., 


originator of scientific electroplating of precious metals and supplier of 


WHITE METAL ROLLING plating solutions—largest enterprise of its kind in the world, Write for 
& STAMPING CORP. “Industrial Protectox” Data Sheet—full details, application procedures 
82 Moultrie St., Brooklyn 22, N.Y. costs, etc. TECHNIC, INC., 39 Snow Street, Providence, Rhode Island 


Sales Office 
376 Latayette St., New York 3, . Y. Advertisement Advertisement Advertisement 




















BELOW 29 ON INF 


UJ ST- 1 | Ct For positive blackening of steel and iron 
, parts... 
We'll see you USE SWIFT BLACK! 














For efficient metal cleaning 


AQUEOU "s YSTEM USE SWIFT CLEANING COMPOUNDS! 
For certain rust prevention 


NATIONAL = auf USE SWIFT RUST PREVENTATIVES! 
METAL PROCESSING For heat treating 
Elimi USE SWIFT SALT BATH! 
iminates .. . 


For quenching 
METAL SHOW Rust USE SWIFT QUENCHING OILS! 
Fire Hazards Send TODAY for descriptive titere- 
Toxicity ture and technical data sheets. 
See us af Booth 1975, 


October 17 to 21 — National Metal Exposition 
egreasing 


in Write for free sample and brochure 
Specify Grode ‘8’ 


Philadelphia 


at the 











PRODUCTION SPECIALT 





























READERS’ INFO-COUPON SERVICE, METAL PROGRESS 
7301 Euclid Avenue, Cleveland 3, Oble 
ENGINEERING ALLOYS Please send further information, as checked of the right, on the advertisements in the 
by N. E. Woldman Bulletin Board with numbers | heve listed below — Please che ‘) 
c 


This up-to-the-minute book Send Send Catalog Send Nearest 
lists over 19,000 alloys by or Engineer- Price Source of 
trade name and gives their Into Supply 
properties, compositions and (Bulletin Board lem Number) - a . 
typical applications. All im 


-- - oO 0 
portant commercial alloys are ’ sd 


shown ; - ; [ 0 


1056 pages of valuable infor — : [~ a 
mation, generous index and ta ad 
bles of manufacturers and the ‘ ’ ~ a F } C) 


trade names of their products 
Price, $15.00 


AMERICAN SOCIETY FOR METALS 
7301 Euclid Ave Cleveland 3 
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LINDBERG INDUCTION UNIT REDUCES 
BRAZING COSTS BY 30% 


It happened in Hawthorne, 


California, at the Sonnet Tool 
and Mfg. Co., manufacturers 
of HELICARB Helical Car- 
bide Cutting Tools. After in- 
stalling a Lindberg 25 KW 
induction unit, average 
brazing time required for a 
production run of tools 
was tremendously reduced, resulting 
in substantial production economies. 
At the same time, product uniformity 


was far superior to that achieved by the 
previous method. 

In addition to the obvious dollars and 
cents savings in time, labor and brazing 
materials, the Lindberg unit is cleaner and 
allows more comfortable operating con- 
ditions, according to Sonnet. 

Lindberg engineers will gladly provide you 
with information on equipment relating 
to your application. See your nearest 
Lindberg field representative, or write for 
bulletin 1441. 


Left to right) MERLE HILLIARD, Vice 
President ond General Monoger, E. C 
BUD” SUNDERMAN, Shop Superin 
tendent, PAUL SAXMAN. Chief Engineer 


Shop Superintendent, E. C 

‘Bud™ Sunderman says: “One 
of the wisest investments we 
ever made was in our Lindberg 
induction unit. It has opened 
up new fields of carbide tool- 
ing, and has improved manu- 
facturing procedures.” 


LINDBERG wen reevusneromsin 


Lindberg Engineering Company * 2448 West Hubbard St,Chicago 12, Illinois 
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you can SELL the difference 


There are few more commonplace products than a fountain pen. 


yet few where “hidden” values mean more to the user. 


This, in fact, is typical of many competitive mass-production 
industries that depend upon an extra measure of control 
in the quality and uniformity of materials. Such 
industries are among the most enthusiastic boosters 
of the important difference to be found in Scovill Brass and 
Aluminum Mill Products . . . the way our customers can 
depend on the uniformity of metal specified from 


lot to lot, from order to order. 


More than 150 years of metal craftsmanship is part of the 
reason. Scovill’s forward-looking commercial application of new 
methods, such as Continuous Casting and constantly active metals 
research programs, are part of it too. The net result is 
better metal delivered to your production line uniformly 
conforming to your specifications . . . different in many important 


ways that help you fabricate and sell better products. 


Seovill Manufacturing Company, Mill Products Division, 
99 Mill Street, Waterbury 20, Connecticut. Phone PLaza 4-117). 


MILL PRODUCTS 


15SCS55R BRASS + BRONZE + NICKEL SILVER + ALUMINUM 
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Westinghouse announces... 


New induction heater 


designed for easier conversion 


Building-block design of the new Westinghouse 
30-kw induction heater permits 32 regular com- 
binations for your low-power applications, plus 
a number of special arrangements. It provides 
the kind of flexibility and convenience you need 
to keep abreast of your constantly changing pro- 
duction setups. 

Versatile—you get custom-built installation of 
standardized equipment to handle a wide range 
of applications. Unit ideal for hardening, anneal- 
ing, brazing or soldering. 

Easy to Use—front of worktable, free of controls, 
can be used for mounting work-handling equip- 
ment. Instruments at eye level for easy readability. 
M-G set readily accessible without removing 


panels. Buy the equipment you want, adapt it when 
your needs change: single to two-station opera- 
tion—sink to bench top—high-voltage to low- 
voltage output— grouped as a compact unit to 
remotely located output stations. 

Equipment consists of four basic units: (1) 
30-kw, water-cooled, 10,000-cycle M-G set, (2) 
generator control cabinet, (3) high-frequency 
output cabinet, (4) work table. 

For more information about improving your 
induction heating operations, call The Man With 
The Facts—-your Westinghouse sales engineer. 
Ask him for your copy of booklet B-6519, or 
write Westinghouse Electric Corporation, 
3 Gateway Center, Pittsburgh 30, Pa. j-02297 


you can 6e SURE...i¢ irs 


Westinghouse 
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Treat your steel forging dies with ‘dag’ Colloidal Graphite 
and increase the number of acceptable forgings per die by 
as much as 100 percent. The dry lubricating film formed 
by colloidal graphite protects both dies and forgings. Free 
dom from scaling and sticking often eliminates some of 
the usual finishing operations on forgings, and greatly 
extends die life. 

You can ‘dag’ Colloidal Graphite is much more effective than 
ordinary high-temperature lubricants, including the best 
of powdered graphite. It is high-purity, electric-furnace 

double the graphite, specially treated by Acheson to produce micro- 
scopically fine particles. Dispersed in many fluid carriers 
for convenient application, ‘dag’ Colloidal Graphite will 
not burn, flake, or gum, at temperatures commonly en- 

service life of countered in metalworking operations 
‘dag’ dispersions are used profitably in stamping, deep- 
drawing, piercing, casting, forging, stretch-forming, and 


stee/ forging dies wire drawing. You'll find a surprising number of ways 


to use ‘dag’ dispersions described in our free booklet on 
‘dag’ Colloidal Graphite for Metalworking Operations. 
Write for Bulletin No. 426-T1. 


Dispersions of molybdenum disulfide are available 
in various carriers. We are also equipped to do cus- 
tom dispersing of solids in a wide variety of carriers 


ACHESON COLLOIDS COMPANY 
PORT HURON, MICHIGAN “ 
++. also ACHESON COLLOIDS LIMITED, LONDON, ENGLAND ts) 











950% of 


furnace builders 
use Super Refractories 


by... 
CARBORUNDUM 


Registered Trade Mark 


Dept. V75 * Refractories Div. * Perth Amboy, N. J, 


»+- what about your furnaces? 





Pa 





How National eliminates danger of 
explosion ... cheaply and conveniently 


National Electric Coil Co., Columbus,Ohio, 
impregnates electric coils and windings by 
forcing in a hot sealing compound with inert 
gas under pressure. Formerly, the Company 
used air under pressure, but this created an 


explosion hazard. National then switched 
to CQO, generated by melting dry ice 
Although this decreased the danger factor 
it was an extremely expensive operation 
and very inconvenient. To modernize this 
process and cut costs, National installed a 


Kemp Gas Generator, Mode! MIHE. 
Kemp Solved the Problem—and More 


Now National’s Kemp installation delivers 
a completely satisfactory inert—eliminat 
ing any danger of explosion. And it delivers 
it at a much lower cost than the former 


generating method. In addition, Kemp sup 
plies the gas at the rate required, plus a 
reserve for storage. As for convenience, the 
company considers their unit entirely auto 
matic—it is practically never touched 
According to Mr. D. E. Stafford, Chief 
Engineer, “It just sits there and operates.” 


Kemp Can Scive Your Problem Teo 
Every Kemp Generator is engineered for 
fast -starting, easy operation that saves 
both time and money. Kemp equipment 
delivers a chemically clean inert at a specific 
analysis without fluctuations regardless 
of demand. And every Kemp design in 
cludes the latest firechecks and safety de 
vices. For convenience, safety, and cleaner, 
more dependable gas-—— specify Kemp 


engineering department, 
checking the operation 


Generator features the Kemp 
Carbureter, pert of all Kemp 
equipment, te deliver com- 

without 


plete combustion 
waste, without tinkering. 


Baltimore 2, Md 


~~“ 
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DRYERS «+ SINGEING EQUIPMENT 


vm 


ré 


1955 


JULY 





Mr. Wm. C. Greesste, of the 


For more complete facts and technical intor 
mation, write for Bulletin 110 to: C. M 
KEMP MPG. CO., 405 East Oliver Sireet, 


<j | INERT GAS GENERATORS 
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from VACUUM MELTING— 


improved alloys with exceptional properties 


WHAT ARE VACUUM-MELTED METALS? 


Vacuum-melted metals are a familiar family of alloys with new, improved 
characteristics. For during high-vacuum melting, gaseous impurities are 
literally sucked from the molten metal. The result is cleaner, purer metals with 
desirable properties not previously attainable . . . in, for example, superalloys, 


bearing steels, high-strength steels, electronic metals, or magnetic alloys. 


WHAT ARE THEIR ADVANTAGES? 


Many characteristics of a specific alloy can be improved by vacuum melting and 
casting ...for impurities that limit an alloy’s potential are removed. 

Tensile and impact strength, stress rupture strength at elevated temperatures, 
and fatigue life can all be substantially improved . . . and creep and 


brittleness minimized by vacuum melting. 


HOW CAN I BEST USE THESE IMPROVED ALLOYS? 


Frankly, vacuum-melted metals are so new that many applications for them 
have not yet been explored. But where they have been used, they’ve proved 
their effectiveness in improved performance. Superalloy jet engine turbine 
blades, for example, have given more than twice the performance life of blades 
made of conventional air-melted alloys. And ball bearing rejects dropped from 


50% to 3% when vacuum melted steels were used. 


WHERE CAN I GET VACUUM-MELTED METALS? 


Now, Vacuum Metals Corporation, pioneer in the development and production 
of vacuum-melted and cast alloys, is producing tool, high-speed, stainless and 
alloy steels — in most sizes and grades — as well as special ferrous and 
nonferrous alloys. If you have a metals problem that vacuum-melted alloys 
might solve, please describe it in as much detail as possible. Write 


Vacuum Metals Corporation, P. O. Box 977, Syracuse 1, N. Y. 


VACUUM METALS CORPORATION 


Jointly owned by Crucible Steel Company of America and National Research Corporation 
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Faster, better, cheaper— these are no empty claims. There are sound 
reasons why Pangborn Rotoblast offers these benefits. Rotoblast 
gives you faster blast cleaning because it throws a greater volume 
of abrasive over a specific area in less time. It does better cleaning 
because its cleaning action is uniform, scouring surfaces to a 
bright, gleaming finish. It cleans cheaper because, in addition to 
speed, Rotoblast saves labor costs and requires less power to 
operate. (Rotoblast is versatile, too, handling all kinds and sizes 


of products!) Investigate Pangborn Rotoblast now! 


that’s blast cleaning with 


Send for free copy of Bulletin 214 
today! The few minutes you take 
to write can save you thousands 
of dollars annually. Write PANG- 
BORN CORP., 1800 Pangborn 
Blvd., Hagerstown, Md. Manu- 
facturers of Blast Cleaning and Dust 
Control Equipment. 


® 
Pangborn Rotoblast'’ ! 


Pangqgborn 


BLAST CLEANS CHEAPER 


bs.” 
(ij rr 
; a ae 


Botoblast Blastmoaster Rotoblas T 





o 


& Continvovs Fle Barrel & Toble Room 











50-ton crane becomes 85-ton crane 
with no increase In size 


United States Steel's Edgar Thom 


son Works in Braddock, Pennsy! 


vania, needed new and heftier crane 


equipment to handle larger ladles 
One requirement was four new crane 
trolleys which were to operate on the 
same bridges, if possible, and in 
exactly the same clearances as before 

The trolleys had to be stronger but 
no larger than before; so ordinary 
steel wouldn’t do. Needed, was a 
steel of exceptional strength which 
could be welded easily. Lots of alloy 
steels could have met the strength 


UNITED STATES STEEL CORPORATION, PITTSBURGH 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA 


77 


SEE THE UNITED STATES STEEL HOUR 


al 


requirements; but USS “T-1” Steel 
was the only steel that could supply 
not only the required strength, but 
good weldability as well 

“T.1” Steel plate—in 
thicknesses 


and 1 
was used in box girders 
and lateral stiffener plates of the 
trolleys. This change increased the 
crane capacity from 50 to 85 tons 
with no increase in size 

The structure was welded with 
AWS E12015 electrodes. It was as 
easy as welding carbon steel. No 


stress relief was needed. And the 


mitt TATES tf aPror Owrany, iW YORE 


welds developed 

strength of the 

minimum 
Remember 


the 


steel 


full yield 
90,000 psi 


this story when you 
must weld very high strength parts 

parts that must operate at tem 
peratures as high as 900°F. or as low 
as 40°F. below zero, parts that must 
withstand tremendous impact abuse 
abrasion or tensile stress. Then con 
sider USS “T-1” Constructional Al 
loy Steel. For full particulars write 
United States Steel," Room 4766 
Pittsburgh 30, Pa 


COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 
UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRISUTORS 


it's a full-hour TV program presented every 
other week by United States Steel. Consult your local newspaper for time and station 


CONSTRUCTIONAL ALLOY STEEL 


UN i! 


, ew 


STAT Ge 
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NOW 


a high-speed Quenching Oil 
that gives all-purpose performan 


Here’s why metal-working plants everywhere 
are changing to Shell Voluta Oil 23 


High cooling rate through the criti- ally clean part surfaces... often 


cal temperature range. To develop 
maximum physical properties, vari- 
ous carbon and low alloy steels 
require higher cooling rates than 
provided by conventional mineral 
type quenching oils. Shell Voluta 
Oil 23, because of its initial cooling 
rate, helps develop these desired 
properties in such steels. 


Versatility of Use. Shell Voluta Oil 
23, because of its high cooling rate, 
helps to obtain uniform properties 
with any steel of variable harden- 
ability. It works equally well at 
normai (120-150°F ) oil temperatures 
and in hot-quenching operations 
with oil up to 250°F. 

Quenching from cyanide into 
Shell Voluta Oil 23 gives exception- 


eliminates the need for after-quench 
cleaning. 


The cooling rate of Shell Voluta 
Oil 23 is high through the critical 
range, while its rate of cooling 
during martensitic transformation 
is essentially that of conventional 
oil. This combination is ideal for 
minimizing distortion tendencies. 


Stability in Service. Extreme resis- 
tance to sludging and viscosity 
change has been achieved through 
the careful selection of well-refined 
base stocks and the use of special 
additives. Shell Voluta Oil 23 stays 
the same physically AND retains its 
high cooling rate. Write for further 
details. 


SHELL OIL COMPANY 


5O WEST SOTH STREET, NEW YORK 20, NEW YORK 
100 BUSH STREET, SAN FRANCISCO 6, CALIFORNIA 
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This Forging is made for 
really HEAVY DUTY- 


Transmitting power under constant heavy vibration and sudden severe 
shock loads is the future in store for this giant mill coupling. It was 
National Forged as a double with its mating end from a single huge in- 
got. It is 40-50 carbon steel treated to 72,000 Min. tensile strength with 
49,000 elastic limit. This forging and its adjoining coupling are 40” in 
diameter x 48-1 /4" long and weigh 9,800 Ibs. each. They are being Send for your free 
machined to fractional inch tolerances to keep clearances at a minimum. copy of National 
This care in machining is extremely important to long operational life. Forge’s New Bulle- 

National Forge is equipped to turn out any steel to your exact analysis 
and finish machine to your exact specifications. 





tin explaining their 
Operations and 
Whether your forging requirements are large or small, simple or in- 


Facilities. 
tricate ... try National Forge next time. 











ee 


NATIONAL FORGE AND ORDNANCE COMPANY 


PRODUCES BETTER STEEL FORGINGS AND MACHINE WORK PENNSYLVANIA 


IRVINE, WARREN COUNTY, 
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One of the finest thermostat control 
mechanisms for year-around air-conditioning 
systems is the automatic SELECTAFLOW, a 
product of the Detroit Controls Corporation. 
To maintain the high quality of this 

efficient unit and at the same time speed 
up and simplify assembly, the body, 

bonnet and side cover are being forged 
and completely machined to close 
tolerances by the Mueller Brass Co. In all, 
thirty-four machining and finishing 
operations are performed. This is but one 
more example of how Mueller Brass Co. 
machined forgings have improved a product 
and speeded production. With a wide 
range of copper-base alloys for forgings, 

a tremendous background of product 
engineering, and facilities for precision finish 
machining, the Mueller Brass Co. can 

supply machined brass or bronze forgings 


to your exact specifications. It will pay 


you to consider Mueller Brass Co. forgings for your new or 


redesigned products. Write us for full color catalog and technical information. 


sie, MUELLER BRASS CO. 


PRODUCTS 





manufacture of 
DETROIT SELECTAFLOW CONTROLS 
greatly improved by 


MUELLER BRASS CO. FORGINGS 


PORT HURON 20, MICHIGAN 
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FUEL COST 11.4¢ 


(Top) Heating o wide foce shaft pinion for hardening with Selos 
Dvuradiant burners at Baldwin-Lima-Hamilton. (Lower) Narrow face geor 
being heated by Selas Superheat burners at Wiedemann Machine Co 


PER 52-POUND GEAR with Selas Heat Processing 


For hardening gears, pinions, segments, rollers, rings, 
shafts, cylinders, wheels and cams, Selas heat proc- 
essing methods are unequalled for economy, speed 
and versatility. With equipment as shown above, 
for example, 52-lb. spur gears, with 24” pitch diam- 
eter and 11%” face, are tooth-hardened at a rate of 
10 per hour, with a fuel cost of only 11.4c each. 
Selas heating, using regularly-supplied fuels (manu- 
factured gas, natural gas or propane), premixed 
with air . . . permits precise localized heating . . . to 
develop full surface hardness and controlled depth 


® SELAS 
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of hardness. The operation can be fully automatic. 

Bottled oxygen is not required. 

In heat treating, brazing, forging, strip anneal- 
ing, and other continuous operations involving both 
ferrous and nonferrous metals, Selas Engineers can 
design heat processing equipment to help speed 
production, improve product quality and reduce 
manufacturing costs. 


Write for descriptive data concerning your heating 
requirements. 


CORPORATION OF AMERICA 
PHILADELPHIA 34, PA. 








Pittsburgh Gear switched to SSW forged blanks... 
saved 50 minutes machining time, extended cutter life 20% 


Switching to SSW forged steel gear blanks in manufactur- 
ing mine locomotive drive gears has given Pittsburgh Gear 
Company, Neville Island, Pa... . 

* savings of 50 minutes in machining time. 

© better performance through extended service life 

(cutter life increased 20%). 

® reduced cutter costs. 

* over-all lower initial cost. 
These benefits are a result of the more uniform internal 
structure and close dimensional tolerances of Standard 
Steel blanks. Machining is done on a single setup, at a 
maximum speed because there’s no danger of hard spots 
and sand porosity as with castings. 

Pittsburgh Gear knows their product must take extra- 
rugged wear in mining operation. In service the continuous 


Standard Steel Works Division 
BALDWIN - LIMA-HAMILTON 


starting and stopping of mine locomotives subjects drive 
gears to severe shock and impact. The denser core and 
uniform structure of these SSW blanks contribute to 
longer-lasting, failure-proof life of these gears 

Like Pittsburgh Gear, you can improve your product 
and cut your costs with SSW forgings. Write today for 
the new Standard Steel folder on forged weldless rings 
and flanges. Use the coupon now 


Dept. 8524, Standard Stee! Works Division 
Baldwin-Lima-Hamilton Corporation, Burnham, Po 


Please send me new Standard Stee! Works folder containng detailed 


information on Forged Weldiess Rings & Flanges 








Can you save 


4 


e 


74% a Ib. 


on stainless? 


With nickel prices rising, many companies will 
be re-examining their stainless applications to 
see if Type 430 straight-chrome stainless can 
be used where 
severe. 


not too 
Ryerson has taken the lead in antici- 
pating your requirements by re-stocking Type 
430 sheets in all the 


corrosive action is 


gauges and sizes you need. 


So right now at Ryerson you can save 74¢ 
a pound if you can use Type 430 instead of 
nickel-bearing types. Even on a single 48 x 120 
sheet of 16-gauge stainless this means a cost re- 
duction of $7.47 with Type 430, plus additional 
savings because of lower weight. And you may 
also want to consider Type 430 as insurance 


against any shortage of nickel-bearing types. 


You'll save time, in any case, by calling 


Ryerson because here you draw on the nation’s 


largest stocks of both straight-chrome and 
nickel-bearing Allegheny stainless and here you 
put unequalled stainless experience to work 
for you. So for quick, complete stainless serv- 
ice--call your nearby Ryerson plant. 

Technical data on Type 430 or other stain- 
less steels sent on request. 





ALLEGHENY STAINLESS IN STOCK 
BARS. Round, square, flot and PIPE & TUBING — Light wall 


hexagon; also angles standard and extra heovy sizes 
PLATES —Extra-low carbon types FITTINGS — Screwed, welding and 

mony others Quikup! fittings 
SHEETS & STRIP 


to meet every req 


also valves 
FASTENINGS — Screws bolts nuts 


washers, pins 


Twelve types 


vement rivets, etc 


OTHER STEEL PRODUCTS IN STOCK 
STRUCTURALS —Chonnels SHEETS & STRIP 


angles, beams, et< and coatings 

CARBON STEEL BARS —Hor TUBING —Seamiess ond welded 
rolled and cold finished mechanical and boiler 
PLATESMany types including ALLOYS — including fastest 
inland Sofety Plote machining leaded alloys 


Many types 











£3) RYERSON STEEL 


JOStePpn FT. RVERSON & SON, INC. 


STEEL — SERVICE 
PITTSBURGH « 


PLANTS AT 
BUFFALO « 


NEW YORK «+ BOSTON « PHILAL 
CHICAGO . MILWAUKEE . 


ELPHIA « CHARLOTTE,N.C. « 
ST. LOUIS « LOS ANGELE . 


CINCINNATI « 
SAN FRANCISC 
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Metal 


Some Observations 
About Aircraft 


1, HAS BEEN some years since the Editor of 
Metal 
struction on the West Coast and talked at any 
length with some of the multitude of keen young 


Progress has inspected aircraft con- 


men who are in charge of operations and new 
developments. Regrettable as this may be, it does 
have one advantage — namely, the observer is 
forcibly struck with changes that might have 
been taken bit by bit as they came had he been a 
frequent visitor. 

The revolution under way in all aircraft has 
one prime cause —the insistent demand for 
speed. Speed has more implications than strike 
the casual eye. 

At the end of World War II all American com- 
bat planes were propeller driven. New structural 
problems as they arose were being satisfactorily 
solved by the use of aluminum alloy sheet. More 
speed was being eked out by refinements in 
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shape reduction of 


parasiti drag and more 
powerful engines. But there was a fast-approach 
ing limit, not only in speed but in ceiling, both 
of which had already been exceeded by planes 
powered by the so-called jet engines. These had 
already seen combat service in England and 
Germany, and certainly were the basis of the 
designs then “on the boards” for future Ameri 
can military craft, always geared to “something 
better than what the Pentagon thinks an enemy 
might have five years from now 

At any rate for the past ten years we have had 
a continual stream of new aircraft of all kinds 
eat h one surpassing its predecessor in speed, 
ceiling, range, armament, load-carrying ability or 
some combination of these. Doubtless the end is 
not yet. So the question naturally arises, “What 
are the limits of speed now available?” Perhaps 
the inquiry should be limited to useful speed, be 
cause it would seem that the possible speeds may 
be too high for any good use except in a guided 
missile. In fact, it is already pertinent to ask 
“When does an aircraft fly so fast that a pilot 
cant pilot?” 

Consider a fighter or an interceptor; Speeds of 
1500 miles per hr. are doubtless now achieved in 
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the stratosphere Assume such a ship is approac h 
ing an enemy fying at an equal velocity toward 
him, and he can be seen 10 miles away. The op 
posing pilots would have just about 10 sec. to do 
something about it. By that time they would be 
passing each other, The time is correspondingly 
shortened as speeds increase, and soon (if not 
already ) things will happen too fast for humans; 
perception and reaction must be electronic and 
mechanical, | was told we already have an airship 
whose pilot's function is merely to take it off and 
land it; in between it is remote controlled o1 
homing. Since takeoff and landing are compara- 
tively simple operations, it would seem that this 
pilot already is 200 lb. of excess baggage! 

As Major Teed pointed out in his article in 
Metal Progress for March, stratospheric flight at 
less than 1000 miles per hr. involves properties of 
materials at low temperature, and “materials” 
include, among other things, those strange ele 
ments which are built into electronic devices. 
For the main structure, the tried and true alumi- 
num alloys serve excellently except for those por- 
tions close to a hot engine or even hotter exhaust. 
At higher speeds and long flights, air friction 
starts heating an aluminum skin and structure 
dangerously. Here is where titanium alloys are 
supposed to take over; consequently the Editor 
was rather surprised to find considerable skepti- 
cism among the Southern California metallur- 
gists. This is not unanimous, for some titanium is 
being used by one important organization. The 
consensus seems to be, though, that stainless 
steel of the 17 Cr, 7 Ni, precipitation hardening 
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variety could do about everything the titanium 
alloys now commercially available will do and 
without so many headaches. In other words, the 
favored transition for skin metals as speeds go up 
seems to be aluminum to 17-7 PH to Material X 
Material X is something as yet dimly defined. It 
will have to take over at operating temperatures 
of about 800° F. Maybe it will be a protec ted 
molybdenum alloy; maybe it will be porous metal 
cooled “transpirationally” by evaporating gas 
maybe it will be a ceramic-metal combination. 

( Metallic materials are not the only ones that 
will give trouble in an aircraft flying for some 
distance at Mach 3 or 4 


parent canopy is now known which will not 


No plastic for a trans 


soften under frictional heat at those speeds. Like 
wise the reader should remember that these 
remarks report conversations about air frames 
only and include no ideas from the jet engine 
manutacturers. ) 

All three of the above-mentioned possibilities 
for Material X, and perhaps more, are being 
given serious consideration. But —and this is 
important —a refractory skin becomes neces- 
sary only when flight is very fast and long. 
Obviously the time of flight, the useful life, of 
a short-range missile is so brief that nothing but 
the outer skin can get hot even at the highest 
imaginable speed. An epidermis could entirely 
burn away or melt, in fact, before the interior 
frame and mechanisms got hot enough to spoil 
electronic responses, to soften brazed joints, 
or to jam levers. Neither does high heat cause 


premature atomic explosions in the war heads. 





If this reasoning is correct it would follow 
that the metallurgical problems in short-range 
missiles used for tactical purposes (ground to 
air, air to air, air to ground and even ground 
to ground) are not so much problems of a heat 
resisting skin as they are of light-weight mate- 
rials for structure and fuel tanks, and tempera- 
ture resistant materials for propulsion systems 
This supposes we have adequate electronic and 
control devices for aiming the projectile to its 
target. In really long-range missiles all these 
problems are intensified and, in addition, a re- 
fractory epidermis and control surfaces are 
essential — also a reliable homing device, but 
I presume a generation which devised the proxi- 
mity fuse can create a robot navigator which 
would plummet the explosive when the stars 
(ever shining at those altitudes) tell it that the 
proper latitude and longitude has been reached 

Once such devices are perfected — tomorrow, 
if not in fact today — what becomes of the long- 
range bomber? What, indeed? One can see the 
need for very large, very long-range airships 
for fast, reliable transport of men or materials 
to distant points, and for aerial refueling stations 
for faster aircraft of relatively short range. Why 
risk them carrying bombs over enemy territory 
when explosives capable of obliterating a whole 
city can be delivered by an expendable machine? 

Of course there are many types of aircraft 
other than the fighter, bomber or transport so 
briefly considered above. 
of them — reconnaissance or photographic planes 
for example 


It seems that many 


need not be so very fast as long 
Indeed, if 


their function depends on human reactions, they 


as they have fast encircling escort. 


cannot be too fast. There are also many inter- 
esting developments at the opposite extreme - 
vertical and hovering flight, finding their best 
examples in the hospital or rescue ship which 
can land and take off almost any place on its 
Metallurgically, however 


mission of mercy. 


these offer only the conventional problems of a 


light, strong structure and a light, powerful 


reliable engine. 
. . * 

This brief review must be closed with some 
short remarks about constructional problems 
Here, again, one notes the compelling influence 
of speed. 

Jet engines, electronic controls, armament 
all have to be packed into a minimum of space. 
Sometimes parts are made of stronger metal 
primarily to provide a few cubic inches of 
space for something else. If you look under the 


skin of some of these sleek fighters, you find 
an organism so complicated and close packed 
it almost rivals a dissected living thing 

Speed also means thin wings, maybe 4 in, at 
thickest element, too thin for conventional con- 
struction of sheet metal. Hence top and bottom 
surfaces are now milled from large slabs of 
thick 


by 54 in. wide by 20 ft. long. One side is skin 


heat treated aluminum alloy — say 2 in 


milled for aerodynamic smoothness (125 micro 
inch finish) and for positive action in the vac 
uum hold-downs on the milling machine bed 
Then the other side is milled to tapered thickness 
leaving behind proper stiffening ribs and lugs, all 
to close tolerances espec ially at edges and mat 
ing surfaces. Of the 3000-lb. slab, 85% may be 
reduced to shavings 

Such a piece must stay flat during machining 
The original metal slab therefore must be as 
nearly stress-free as possible—a condition 
achieved in the mill by cold stretching the hot 
rolled slab about 6% to promote a fine-grained 
recrystallized structure during solution treat 
ing and aging, and finally cold stretching about 
2% for flatness. Equalization of internal stress 
seems to depend greatly on speed of quenching 
from the solution treatment; it should be no 
higher than necessary to prevent incipient pre 
cipitation of the hardening particles 

After machining, the desired camber and cur 
vature for the air foil is given in one of two 
ways —either by pulling it around a curved 
fixture and soaking it at time and temperature 
just short of overaging, or by skillfully shot 
peening the outer (smooth) surface with very 
small shot (0.03 in. diameter). The latter scheme 
puts compressive stresses In both outer and inner 
surfaces and thus discourages stress-corrosion or 
fatigue in service, without roughening it enough 
to create sizeable drag on anything but exceed 
ingly high-speed wings The former gives a 
smoother outer surface which is in compression 
due to partial spring-back from the fixture, but 
the inner surface in tension must be carefully 
protected by oxidizing and painting to resist 
corrosion from salt water 
the fuel tank. ) 

One would think that here would be a good 
place for a big forging from the Air Force's 
What with 
the trend toward faster and faster small missiles 
rather than bigger and bigger aircraft, the criti 
cal observer wonders where out-sized forgings 


(The wing is also 


extensive “heavy press program”, 


can be used, This query remained unanswered 


Those who would hazard an opinion said that 
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The V-2 Rocket Burns 9 Tons of Fuel in 60 
Sec. and Travels up to 3500 Miles per Hr 


the really big ones are “hand 


forgings o1 “open 
die” forgings; they are too rough in surface and 
thick in section to be used without very extensive 
and expensive machining. Such a forging saves 
much of the rough machining if you start from 
a block of metal, but such hogging is the qui kest 
and « heape st part of the operation On the other 
hand, this viewpoint takes no account of any 
improvement in grain flow and fiber disposition 
in the rough forged piece, as compared to the 
somewhat parallel macrostructure of a rolled 
slab, nor the fact that the huge presses with 
their make 


closed frames or complic ated pieces as closed 


unexampled 


power can smaller 


die forgings which can replace expensive assem 


blies of a dozen or more individual stress 
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carrying members. Such forgings are now being 
produced with good accuracy as to dimension 
and contour and even surface smoothness 
Heavier presses will produce even deeper ribs 
and thinner webs. Likewise the aircraft engineet 
is le arning how to work these new possibilitic s 
into his new designs especially for parts used 
in sufficient quantities to warrant the cost of dies 

It would be nice if similar statements could 
be made about castings of aircraft quality 

The Editor was indoctrinated with welding 
many years ago, and so conversation 


Much 


importance was put on the fact that a good spot 


some 
ranged on riveting versus spot welding 
weld requires a 


well-adjusted welder both 


machine and man). This is not too easy to insure 
and even more difficult is the requirement of 
cle an aluminum surtaces Then the Sar que S 
tion was posed as is currently being asked of 
glued joints and sandwich construction: “How 
can we inspect the spot (jomt) to be sure it i 
Rivets 


placed or tightened in the rare instances 


strong: bolts on 


screws can be re 
when 
they are loose although one friend appeared 
to be shocked at my suggestion that tight rivets 
did not, to me, insure that the joint was all the 
Another 


engineer said that laboratory tests of comparabl 


designer intended it to be seasoned 
joints in thin aluminum sheet gave better fatigue 
properties in riveted assemblies than in spot 
welded, possibly because the spot welded joint 
or even the complex heat-affected zone around 
the nugget is so rigid it introduces tri-axial stress 
and thus prevents those early plastic move 
ments which are necessary to level off the peak 
stress concentrations and avoid overstressing at 
those tiny centers. 

Still another metallurgist’s views were more 
to my liking! He said that his firm had used 
spot welding rather extensively and had expe 


In his 


joing me thod 


rienced no troubles from fatigue failure 
view riveting is the favored 


first because there is universal experience with 


it, in the main satisfactory: second because proto 


types are hand made (riveted third because 
manufacturing methods on production models 
are adapted from operations on prototypes and 
finally because spot welding would require fix 
turing and tooling somewhat too costly for the 
relatively few aircraft ordered from a single de 
sign. Another friend suggested that low fatigue 
resistance of spot welds could be corrected by 
after 


and also by redesign of joints to avoid bending 


heavy compression immediately cooling 


at faying edges EET 





High-Strength Steel- 
Aircraft Requirements 


By LEO SCHAPIRO* 


The low ductility and impact strength of 

high-strength steel now available make it 

imperative that new composition or better processing methods 
be developed to meet aircraft requirements. (T24, ST) 


. 
4 
| 4XCePt FOR machining tools and forming 


tools, it is common practice in all metal-using 
industries today to use load-carrying components 
of machinery or equipment at strength levels 
under 200,000 psi. The aircraft industry has con 
formed with this practice, but the number of 
load-carrying components which must be fitted 
together into the total space of an airplane has 
finally outgrown the space available. Since the 
size of the components must be decreased and 
the service loads are not reduced, the obvious 
answer is to use steel heat treated to a higher 
strength level 

Higher vield strength and ultimate strength 
are achieved quite simply on several steels by 
But does 
a higher load-carrying capacity for 


using a lower tempering temperature 
this insure 
the structural member? Experience is not too 
exact on this point The designer is confronted 
with statements from many sources that highes 
strength levels must of necessity mean lower 
ductility, lower impact strength and an indefinite 
effect on fatigue strength. How much sacrifice 
must be made in other desirable properties to 
utilize the higher strength levels? 

When the first move was made in our industr 
six vears ago towards a strength level above 
200,000 psi., a steelmaker was asked for, and 
did turnish, a steel of 220,000 to 240,000 psi 
tensile strength with the same impact quality 
previously used. No moral courage was exercised 
by the designer since the designed material was 


furnished him. However, two years ago. when 


we asked for a strength level of 260,000 to 280,000 
psi., impact strength and ductility had to be 


sacrificed, Sore suppliers expect us to accept 


elongation values as low as 6% for this range ol 
stress. A decision on this point is not easy 
Beclouding the issue is a greater emphasis on 
assured fatigue life exemplified by the term “fail 
safe” design. This design philosophy cannot 
permit the failure of an entire airframe in the 
event of failure of an individual major compon 
ent. This new design philosophy will require 
moral courage from more of us, if we do not 
insist on ductility impact and fatigue qualities 
at the high strength level equal to those proper 
ties which have served us well at the old, low 
strength level. We hesitate to acce pt some sacri 
fices in ductility, impact and fatigue for the sake 
We shall follow 


those who develop new alloy steel compositions 


of using the higher strength 


containing the proper and well-tried qualities 
rather than staying with the old standby compo 
sitions which can be heat treated to give us high 
strength but deficient toughness. We shall follow 
with keen interest those who develop novel 
manufacturing methods which give us the de 
sired balance of properties in any alloy 

Six per cent elongation is not acceptable if 
15% is possible. Marked anisotropy is not accept 
able if transverse quality nearly equal to longi 
obtained. We 


know that cadmium plating baths suitable for 


tudinal quality can be already 


treating lower-strength steels without hydrogen 
embrittlement must be revamped to be satis 
factory for high-strength steels. Our industry is a 
stern task master. It requires the very highest 
of quality and it applies its pressure to achieve 
this, constantly and without let up rs] 

*Chief Metallurgist, Douglas Aircraft Co., Santa 


Monica, Calif Presented at Western Metal Congr 
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High-Strength Steel- 


Present Limitations 


By PAUL M. MOZLEY* 


Steel parts, heat treated to 260,000 to 280,000 psi. 

ultimate strength are now used on large aircraft at almost double 
the unit stresses permissible 15 years ago in similar parts 

of 150,000 to 170.000 ultimate. (T 24, ST) 


’ 

ae years ago the American airframe 
industry became interested in the use of steel 
at higher strength levels than those previously 
accepted for structural or mechanical applica- 
tions. Some companies became interested in 
special steels which were satisfactory at ultimate 
tensile strengths up to about 240,000 psi. Because 
this steel was generally available in aircraft 
quality and because its properties seemed attrac- 
tive at still higher strengths, our work at Lock- 
heed Aircraft Corp. was directed toward the use 
of 4340 steel at the 260,000 to 280,000-psi. level. 
Very little was known about such factors as 
fatigue, notch sensitivity, ductility or the effects 
of variations in heat treatment, machining, 
plating or other processing and fabrication 

operations 
Our investigations began with a few fatigue 
tests which indicated that, contrary to popular 
opinion, the ratio of fatigue strength to ultimate 
tensile strength at the high strength level was 
about the same as that same ratio as determined 
for the conventional lower strengths. In other 
words, the material was proportionally higher in 
fatigue properties. With such encouragement, 
the next step was to make an actual airplane part, 
heat treat it to 260,000 min. and subject it to 
fatigue cycles approximating the service condi- 
tions of that part on an airplane. The results were 
so good that it was decided to start an intensive 
program of study in the laboratory and to also 
consider the actual design of landing gears using 
steel at the 260,000 to 280,000-psi. strength level. 
Detail studies were made of the redesign re- 
*Chief Metallurgist, Lockheed Aircraft Corp., 
Burbank, Calif. Presented at Western Metal Congress. 
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quired for incorporation into the landing gears of 
our “Constellation” as well as for experimental 


planes being designed at that time. 
Process Control for Aircraft Parts 


In order to prepare correct processing control 
specifications an intensified study of heat treat 
ment and other manufacturing operations was 
necessary in order to insure the integrity of the 
fabricated parts. The details of heat treatment 
came first but, because of the many other proc 
esses needing close control, it was decided to put 
all the special requirements into one specification 
which has become fairly well known throughout 
the industry as the “Lockheed Process Bulletin 
220 M”. 

Other 


were (a) how to machine steel at this high hard 


factors which had to be determined 


ness, (b) whether weldments could be made by 
flash and pressure methods, (c) could parts be 


safely ground, (d) was there an increased sus 


ceptibility to hydrogen embrittlement and (e) 
could shot-peening eliminate the effects of slight 


decarburization. These and many other fabrica- 
tion and processing problems confronted us 

It was found that better ratios between yield 
and ultimate strength could be obtained and 
produced more consistently by first normalizing 
at 1600° F. 


1500° F. for a somewhat longer time than is the 


and then austenitizing at 1475 to 


usual commercial practice. Tempering is at 400 
to 500° F., depending on the as-quenched hard- 


ness. Again 


longer heat treating cycles are 
required to obtain consistent results than are 
generally used when heat treating to lowe: 


strength levels. These requirements have been 





quite controversial, but tests indicate that unless 
the heat treatment is performed as specified the 
resulting properties have not been consistently 
satistactory. 

Machining has been quite a problem but if 
sturdy equipment is available the heat treated 
parts can be machined. High surface speeds 
with carbide tools are recommended and pro 
duce a satisfactory surface finish. If high speeds 
about 300 to 400 surface ft. per min.) cannot 
be used, a very low speed seems necessary 
below 40 ft. per min. It is believed that the 
velocity of plastic failure in compression ahead 
of the cutting tool is the controlling factor in 
determining the optimum machining conditions 

Flash welds made with the same setting used 
for parts to be heat treated to lower strengths 
would not meet the quality requirements when 
the alloy steel is to be heat treated to 260,000 to 
280,000 psi. his necessitated closer controls and 
slightly different operation cycles in order to 
produce satisfactory welds. Pressure welds 
seemed to be less critical and little difficulty was 
encountered in determining satisfactory welding 
conditions 

The fear of high surface stresses caused by 
grinding or by straightening led to the limitation 
of grinding after heat treatment to those areas 
specified on the drawings. In addition, if any 
grinding or straightening is to be performed 
those areas must be shot-peened both to improve 
fatigue and to prevent cracking during sub- 
sequent plating or cleaning. 

Some of these requirements are necessary 
because the tempering temperatures are so low 
that stress relief by heating is not very effective 
Some relief can be obtained after severe opera 


tions such as grinding, by heating to 375° F 


but it has been considered advisable to supple- 


ment this by peening and thus avoid the possible 
cracking of very expensive parts. 


Limitations on Cleaning and Plating 


For many years it has been known that suscep- 
tibility of steel to hydrogen embrittlement is 
somewhat proportional to its strength. Thus 
cleaning and plating processes were expected to 
produce severe embrittlement in steel at the new 
high strength. In this we were not disappointed. 
However the surprising thing was that certain 
plated specimens became ductile after baking at 
375° F., while some remained brittle even after 
long periods of time at the same temperature. A 
number of processing variables seem to affect 
the ease with which the embrittlement can be 


relieved. These have been found to be (a) clean 
ing methods, (b) use of brighteners in the 
plating bath, (c) current intensity and (d) even 
the form of the current wave. It is suspected that 
the free alkalinity and temperature of the bath 
may also be factors. 

This complex nature of the problem has led to 
the requirement that test specimens be placed in 
each load to be plated at least until such time 
as it is certain that all the variables are known 
At present only the Lockheed 


Plant A-1 plating department and two vendors 


and controlled 
are permitted to plate any part at the high 
strength level. In addition, approximately double 
the usual baking time is specified, 

Extensive tests have been performed in an 
attempt to determine the extent of the effects of 
the above-mentioned variables but so far the 


results are not very conclusive 
Surface Condition 


Certain critical parts are required to be 
machined after heat treatment, in order to insure 
freedom from decarburization, Other parts may 
be heat treated without subsequent machining 
In some instances the highly stressed areas will 
be shot-peened. Furnace atmospheres have not 
been dependably controlled; one part was car 
burized which resulted in an unsatisfactory proof 
test of a welded assembly. At present it appears 
safer to permit some decarburization and peen 
the part rather than risk surface carburization 
Thus far it is not known how much surface car 
burization, resulting in a slightly harder surface 
can be tolerated but we suspect that even a 
very slight carbon differential can be deleterious 
Since peening has been depended on for resto 
ration of fatigue properties of decarburized parts, 
it was necessary to learn the comparative effect 
of various amounts of decarburization and the 
ability of peening to benefit parts of various 
degrees of surface decarburization. It was learned 
that the damage in fatigue by decarburization 
was about the same whether the depth be 0.003 
or 0.030 in. In other words, a little decarburiza 
tion is just as bad as deep decarburization in its 
damage to the fatigue properties of steel heat 
treated to a high strength level. However, shot 
peening is very effective in almost completely 
restoring the life expectancy of the parts. 
Inspection was another problem which arose 
How could we determine the strength of the 
finished part? Since separate test pieces would 
have little relationship to a large part, one must 
rely almost wholly — except for the use of hard- 
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ness tests on the parts themselves — on the exact 
ing control of processing. Since the relationship 
between hardness and tensile strength is not a 
straight-line function, and since the 260,000 to 
280,000-psi. strength is so close to the maximum 
hardness attainable in the steel, it is apparent 
that any relationship must be determined fos 
each lot of steel. By tests on two heats of steel 
at about the highest and lowest hardness capa 
bilities permitted by the analysis range, a near 
parallelogram of values was obtained and a 
hardness range established within whose limita 
tions the material would have more than 260,000 
psi. minimum. It is appreciated that the use of 
such a criterion will sometimes give us parts 
whose actual strength will be above the 280,000 
psi, level, but this variation must be accepted as 
a normal expectancy, This safe range differed 
slightly from published hardness data and is to 
be considered as correct only for 4340 steel to 
meet aircraft specifications 

My remarks have been intended to illustrate 


some of the problems encountered in the use of 


steel, heat treated to high strengths. As I have 
shown, many of them have been solved, others 
have been partially solved and some must bi 
studied further. We feel that great progress has 
Only 
required to redesign a landing gear strut to lower 
the strength after heat treatment to 150,000 to 
170,000 psi because it was considered unsafe at 
180.000 to 200,000 psi The use of 260,000 to 
280,000-psi. steel has thus almost doubled the 


load-carrying capacity of components. In_ the 


been made 15 years ago Lockheed was 


present age of increased speed and efficiency of 
aircraft, this saving in weight becomes very im 
portant. Perhaps even the present strengths will 
he exceeded by new steels, since there are sev 
eral now under preliminary study for use above 
300,000 psi 
predict what the ultimate goal may be 

We, at Lockheed 
S. A. E. 4340 steel for our present applications 


but know full well that it is only an intermediate 


tensile strength. One can hardly 


have been content with 


Stage as airplane parts become larger and steels 


of still higher strength become availabk S 


Titanium Fasteners 


By THOMAS I 


SPOLHR* 


This paper was presented at the overflow conference on 
“Today's Titanium Problems and Opportunities” held at 

the Western Metal Congress late in March and was received 
with such enthusiasm that an observer might decide it fairly 
represented the attitude of the entire audience, drawn primarily 
from the West Coast aircraft industry. (T7, T24, Ti) 


LL rirANIUM could be used satisfactorily 
for all the fasteners in a large airframe, the 
savings in over-all weight could snow-ball to as 
much as 2000 Ib. 
use the weight which could be saved, but the 


big question is whether manufacturers are now 


Aircraft designers are eager to 


*Aero Div. Sales Manager, H. M. Harper Co 
Morton Grove, Ill 
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capable of producing titanium fasteners with the 
necessary requirements 

After three vears of cooperative cle velop rit 
sponsored by the Bureau of Aeronautics, the 
fastener manufacturers can now duplicate with 
titanium alloys any shape to the dimensional 
tolerances normally specified for the more com 


mon metals and alloys. Other requirements can 





Titanium Fasteners Are Made 


not be easily, and one of the biggest snags 


Tike t d 
is getting the aircraft engineers to agree on what 


I ac h 


ot the following properties has bee n considered 


properties are most important im service 


of primary importance by at least one group 


during some period of the investigation: cor 


rosion resistance; tensile strength shear strength 


fatigue 


strength: galling resistance; ductility; in 


All 


terstitial finish 


contamination; and surface 
are important and it now appears that we 
vetting some agreement on their relative impor 
uid the the 
hould have 

Phe quality of the bar stock as 


Various 


tance values fastener 


respec tive 


rece ived from 
the 


manufacturers has been good 
ne single reject tor below spe ific ation reasom: 
hie of the 


howevet consideration 


final physical properties fasteners 


we quite another 


and 
have presented some difficult problems in pro 
heat 
stage would ruin the ultimate part. The 
theretore 


you ve 


sing kor ‘ sample 


unproper treatment 


uiswer boils down, not necessarily to 


what 
We 
1 Nin 


but how you got there! 
the 


{ Al alloy in the age hardened condition 


vot 


have tor present standardized on 


im a 


Rane of 


\irframes 


he 


tamimation 


fastener is tree of hydrogen or oxygen con 


lo be rraore specific hydrogen con 
tent is held to less than 125 parts pet million 


125 We to 


furnaces to be used whenever hydroge n analyses 


ppm intend install vacuum 


creep toward the high side of thi: sped ification 


Oxygen contamination at the surface is non 


existent. Various degrees 


le 


properties 


of ductility and strength 


can achieved 


depende nt upon what final 
th lensil 
strengths of 150.000 to 180.000 psi. can be ob 


tained consistently in this alloy through proper 


are desired by useg 


heat treatment 
Shear 


range 


1 Min } A] 
120.000 


strengths for 
of 95.000 


remains to be 


alloy are itt 
Work still 


evaluation in the 


the to psi 


done on fatigues 
higher stress levels, and preliminary results on 
ductile 


This leads 


ive hardened fasteners most 


that 


are en 


couraging us to believe within 


the next year interchangeability may be possible 


on a production basis with steel fasteners 
160,000 to 180.000 psi. tension level 
Although there are 


craft fastenings 


at 


many classifications of 
of the effort 
three 


to date has 


most 


been concentrated on basic cate gor 
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(a) the 125,000 to 145,000-psi. tensile and shear 
type bolts and screws, (b) the 160,000 to 180,000- 
psi. tensile-shear type and (c) the 160,000 to 
180,000-psi. tensile type. 

For practical purposes the first two groups 
can be produced in titanium on a basis of direct 
interchangeability with steel and a 45% weight 
saving. The third group we feel still needs 
additional work and study although, as I have 
stated, the results appear most encouraging at 
the present time. 

From what you've heard, it may sound to 
some of you that producing titanium fasteners 
today on a volume basis offers no problems 
whatsoever. This is certainly far from being the 
truth. A large percentage of the effort of our 
company and others in our industry has been 
to develop volume production techniques. It 
has been the forte of our industry to be able to 


produce items in large volume at a relatively 


low cost. This is one of the goals that we are 
striving to attain with the titanium fastener 
Economics 

Volume production naturally leads to lower 
cost. One of the question marks that has been 
kicked around quite a bit has been the economics 
of the titanium fastener. 

Suppose an airframe manufacturer is planning 
to switch certain fastenings in a plane in pro- 
duction from steel to titanium in order to save 
weight. He can figure roughly that it will cost 
him from $100 to $165 for each pound of weight 
saved, If these titanium parts were incorporated 
into the plane at the design level, this figure 
Naturally, if 


one were desirous of building just one airplane 


would be substantially reduced 
with titanium fasteners, the cost would be much 
higher than this — perhaps two to three times 
as much — and this has been the basis of the more 
pessimistic estimates that have been circulated 

The question is quite often asked, “When is 
the price of the titanium fastener coming down?” 
I'd like to take a very realistic and honest ap 
proach to this question. 

The average cost of the titanium fasteners per 
pound is approximately $100. Of this $100, the 
actual cost for the raw material would be about 
$20. It follows, therefore, that titanium fasteners 
will not appreciably decrease in price as soon 
as the cost of bar stock edges downward. Exces- 
sively fussy manufacturing and heat treating 
procedures are the primary factors in the high 
price tag. 
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I would like to emphasize one point: The thing 
that will do more than anything else to reduce 
the cost of the titanium fastener will be wide- 
scale use in the production of airframes. To date 
it has been the mafiana material; it is always 
tomorrow, just around the corner. Even with the 
best intentions, there has been very little volume 
production. There is, however, a prevailing feel 
ing of optimism that before long we're going to 
see greater usage. When that occurs, there will 
be noticeable decreases in the manufacturers 
costs and selling prices. 

Another knotty problem confronting the titan 
ium fastener manufacturers is that of planning 
We've kept hearing for quite some time now 
about various large aircraft programs that were 
about to “jell”. While this has certainly kept our 
hopes alive, especially since the potential size 
of some of these programs is very large, there 
is nothing definite at the present that we, as 
fabricators, can rely on. Because of this, it is very 
difficult to do much in the way of constructive 
planning when it involves new equipment 
adaptations of existing machines, and training of 
personnel for this specialized type of production. 
Even though titanium quite often runs on the 
same equipment as other threaded products, 
most manufacturers will have to add or modify 
existing capital equipment to take care of this 
new line 

What about the future of the titanium fasten 
er? Well, to those of us in the business who have 
been wrestling with this promising but tem 
peramental little monster it has been quite a 
temptation to follow the old Biblical injunction 
‘Give no thought for the morrow; sufficient unto 
the day is the evil thereof.” (Which translated 
means; “Havent we got enough problems?” ) 

Quite to the contrary, however, we are think 
ing planning and acting on titanium for tomor 
row. Our industry is convinced that it is a super 
lative raw material for our products and that 
all of the agony that is going into research and 
development will have been well spent 

We doubt that the mythical nail, for want of 
which the battle was lost may eventually be a 
candidate for titanium, but we can think of few 
other items in the vast family of bolts, nuts 
screws and rivets that may not some day be 
available in this wonder metal perhaps even 
from stock. With this in mind we shall continue 
to put a maximum of time and brainpower into 
the titanium fastener — not only for the aircraft 
industry but for all industry. ) 











Atomic Energy in France 


T= French government applied in 1939 for 
patents covering the general principles of nuclear 
reactors, including moderator and reflector. Six 
tons of uranium oxide was obtained from Belgium, 
and nearly 20 kg. of heavy water was brought from 
Norway to Paris, in spite of the war which had 
started. At the German invasion the uranium oxide 
was hidden in Morocco and the heavy water brought 
to England 

After the end of the war, the Commissariat a 
l’Energie Atomique was created. It is under the 
direct control of the prime minister and is almost 
autonomous. Regulations do not prevent quick 
decision or action. Employees are not civil servants. 

rhe first task was to develop technologies, either 
in existing industries (production of very pure 
graphite for instance) or in its own establishments 
(production of pure uranium metal, for instance). 
At Chatillon, a few kilometers south of Paris, a 
first experimental reactor of very small power (gen- 
erating about 5 kw. of heat) began operating in 
December 1948; it was made with sintered uranium 
oxide (from the prewar stockpile) and heavy water 
from Norway as moderator. This reactor made 
radioisotopes and tested purity of construction ma- 
terials for future reactors. A year ago, the uranium 
oxide was replaced by metal rods, and the heavy 
water cooled externally 
to 150 kw 

Meanwhile a research center was chosen 
on a sparsely populated plateau 20 km. south of 
Paris, near the hamlet of Saclay, and construction 
started in July 1949 

\n extensive search for uranium located 
uranium deposits of medium importance in 
central France, and several mines are in operation 
The ore is either concentrated in local mills, or 
(in the case of rich pitchblende) sent directly to 
a central chemical plant situated at Le Bouchet, 
40 km. south of Paris, where purification is done 
by solvent extraction, and the metal is produced 
by reduction of uranium fluoride by calcium, Ingots 
of 65 kg. are produced in each operation 

The Saclay reactor is heavy-water moderated 
and cooled by carbon dioxide under a pressure of 
7 atm., circulated in a closed circuit by two 400-kw 
Ihe reactor is now in continuous operation 
at 1500 kw. (heat produced) 
maximum neutron flux of 7 
sq. cm 


its power was thus raised 


new 


ores 


Some 


blowers 
corresponding to a 
10'* n. per sec. per 
among the highest experimental reactors 
in Europe (including England). The reactor is 
used for investigating radiation damage and for 
producing radioisotopes and plutonium in small 
quantities 


In our 


main research establishment, at Saclay 


*Extracts from a paper By Francois Perrin 
the French Atomic Energy Commission 
Industrial Conference Board 
Oct ] 1954 


director of 
before the National 
meeting in New York City on 


in addition to the general laboratories for electron- 
ics, metallurgy, and chemistry, we have three big 
instruments in operation: a cyclotron, a Van de 
Graaff accelerator, and a second more powerful 
research reactor 

rhe cyclotron has a diameter of 160 cm. (polar 
pieces) and weighs 300 tons. It has been designed 
for accelerating deuterons up to 25 Mev., but it has 
been used until now to accelerate heavier ions 
highly ionized, such as six-time ionized nitrogen 
atoms, which can reach energies above 100 Mev 

The Van de Graaff electrostatic 
produce ion beams having a very stable energy 
up to 5 Mev. It is used for accurate investigations 
of nuclear structure or reactions, and for the pro 
duction of mono-energetic fast neutron beams 

A five-year plan was formulated in 1952 to con 
struct pilot reactors for power production, either 
using natural uranium or a concentrated nuclear 
fuel. For this second type of reactor we decided to 
limit our effort to the production of plutonium, 
which should lead to the only true bleeding process 
with uranium. We hope to be able to avoid con 
centrating uranium-235 by gaseous diffusion, though 
we know that the use of even slightly enriched fuel 
would be of great significance 

To produce sufficient plutonium, two large 
graphite reactors are to be built in southern France 
The first one will be similar to the Brookhaven 
reactor. Containing 100 tons of uranium and 1200 
tons of graphite, it will be air cooled at atmospheri 
pressure; its power should be about 40 mw. of heat 
produced, meaning an annual production of some 
12 kg. of plutonium. It should be operating at full 
power in the summer of 1956. A small steam 
power unit will recuperate some of the energy, but 
not enough for the blowers. The second will be 
cooled by compressed carbon dioxide circulating in 
a closed circuit containing about 100 tons of urani 
um; it should produce twice as 
10,000 kw. of electric power 

All these plans are to prepare for extensive use 
of atomic energy for power production, In France 
we do not have enough coal and very little oil. We 
will have equipped all our main rivers for hydro 
electric power some 12 years from now. We think 
that it will then be possible to obtain a less 
sive power 


accelerator can 


much heat and 


expen 
energy as a source of heat 
than with imported coal or oil 


with atomi 


lo take full advantage of atomic energy we shall 
have to use both primary reactors using natural 
or slightly enriched uranium and secondary breeder 
reactors (fast neutron plutonium reactors). It is 
only in a more distant future that this second type 
of reactor will predominate or 


may be 
by slow 


replaced 
using thorium and 
We have considered this last possi 


seriously 


neutron breeders 


uranium-233 
bility ince the discovery of large 
deposits of thorium ores in Madagascar 


very 
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Biographical Appreciation 


Oliver B. J. Fraser 


Assistant Manager, Development and Research 
International Nickel Co., Inc. 





| en the East River, near the 
heart of New York's financial district on famous 
Wall Street, is the office of O. B. J. Fraser. Instead 
of the ticker tape and stock quotation charts 
native to the district, Mr. Fraser's office is deco- 
rated with portraits of metallurgical “greats”, 
certificates and commendations from professional 
societies, and piles of files that seem to have 
something to do with nickel and corrosion. As 
indeed they do, for this is the International 
Nickel Co., Inc 
of the Development and Research Division 

Born in Brockville, Ont., in 1895, Mr 

arrived at a metallurgical career through the lure 
of the North Country. When he entered Queens 
University in Kingston, 17-year-old Oliver Fraser 


where he is assistant manage 


Fraser 


decided to get ready for a job in the silver and 
cobalt mines by becoming a mining engineer 
A friend convinced him he ought to switch to 
metallurgy, and in 1916 he received his B.S 
degree in metallurgical engineering. This was 
during World War I, and after a few months in 
the Canadian Field Artillery he was given a 
civilian job of explosives inspector by the Im 
perial Ministry of Munitions. 

In the summer of 1917 he joined the Inter 
national Nickel Co. staff at the Bayonne, N.] 
plant as a metallurgical engineer, Nine months 
later he 
Colborne nickel refinery, where he became works 
superintendent on the night shift and subse 
quently research engineer. The nickel industry 


was transferred to the Canadian Port 


had hit a low ebb during the postwar depression 


in 1922. Nevertheless, young Fraser had already 


shown such talent that this year proved to be the 


turning point in his career. He was appointed by 
Inco to be senior fellow on its research fellow 
ship at the Mellon Institute in Pittsburgh, where 
he conducted fundamental studies of corrosion 
in connection with the development of markets 
for Monel and other nickel alloys 

In 1924, “O. B. J.”, as he became known to his 
associates, was brought back to Bayonne as 
manager of Inco’s new central research labora 
tory. Much pioneering work was done in the 
early days of the laboratory. Research for the 
dairy industry, in which he took an active per 
sonal part, ultimately led to the development of 
the high-nickel corrosion resistant alloy called 
Inconel. Fraser also had a large part in laying the 
foundations for the company’s famed corrosion 
testing program. 

After nine years in Bayonne Fraser was trans- 
ferred to the general office in New York to super 
vise the promotion of nickel alloys in oil refineries 


and production units, So successful was this work 
that in the following year he was made director 
of technical service on mill products, where he 
could follow the research developments he had 
seen in the laboratory into their ultimate appli 
cations in the field, His experience here was wide 
and included mechanical and metallurgical engi 
neering, welding, plating and corrosion studies 
In 1947 he was made assistant manager of the 
Development and Research Division 

These various fields of engineering gave rein 
to Fraser's versatility — recognition, as well. In 
1951, tor example he was awarded the Samuel 
Wylie Miller Memorial Medal by the 
Welding Society for his studies of field applica 


American 


tions and his promotion of we Iding research. It 
was during these years that Fraser came to the 
conclusion that “if you can't weld a metal you 
cant sell it 

Numerous publications by O. B, ]. Fraser have 
appeared in scientific and trade journals, and 
he has played an active and responsible role in 
a number of engineering societies in addition to 
A.S.M. He was a national vice-president of the 
American Institute of Mining and Metallurgical 
Engineers last year and is a past president of the 
American Welding Society. His work on Com 
mittee B-2 on Nonferrous Metals of the American 
Society for Testing Materials has been continuous 
and important. His elected offices include 13 
A.W.S 
chairman of the New York Section of the 
A.1.M.E. and chairman of the New York Section 
of the American Chemical Society's Committee 


vears on the board of directors of the 


on Manpower, He is a fellow of the Chemical 
Institute of Canada, and also a fellow of the 
American Association for the Advancement of 
Science 

Despite his personal accomplishments, one of 
0. B | s close associates writes that “one of his 
greatest accomplishments has been his encour 
agement of others particularly younger men 
to do outstanding work. I suspect that you will 
find a great deal of work that has resulted from 
his mind is credited to other and younger men 
He is a quiet, unassuming individual who has 
the rare faculty of accomplishing large results 
with a very minimum of fuss and bother.” 

Home for Fraser and his wife, the former Effie 
Lefebvre, whom he married in Kingston, Ont 
in 1923, is Westfield, N.J., a small residential 
town with a substantial population of engineers 
industrial 
plants and laboratories or commute to New York 


He is justly proud of his son Malcolm, who is 


and chemists who work in nearby 
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working toward his degree of Master of Metal 
lurgical Engineering at Rensselaer Polytechnic 
Institute. Malcolm’s recent work showing 
thermal-etch-pit evidence of lattice dislocations 
in chromium won first prize in its class in the @ 
metallographic contest in Chicago last October 
and first prize for metallography in the A.S.T.M. 
1954 photographic exhibit. 

Although he never realized his ambition to 
work in the North Country (except for summer 
vacations during his university days), he has 
spent several happy vacations there fishing and 
boating. Another favorite summer spot is the 
Vermont side of cool Lake Champlain, Minerals 


still intrigue him; he has collected specimens for 























many years and is a charter member of the New 
Jersey Mineralogical Society. He is a voracious 
and rapid reader, and always has a good, pointed 
story to enliven a dull technical meeting 

O. B. J. is an even-tempered man with a 
friendly smile and a capacity to get things done. 
The combination of genial manner and quiet en- 
thusiasm for work reveals his philosophy. He has 
an innate ability to secure cooperation in profes 
sional circles and a great energy and devotion 
to committee work. His professional record is an 
outstanding example of what a man can accom- 
plish in engineering groups when he inspires the 
cooperation of others. 


Hersert B. MICHAELSON 


ook Review... 


Zirconium Comes of Age 


Reviewed by A. J, KAUFFMAN, JR.* 


Zincontum, by G. L. Miller, Academic 


Press, Inc., New York City. 382 p., $7.50 


ZIRCONIUM AND ZIRCONIUM ALLOYS 
A Symposium, American Society for 
Metals, Cleveland. 354 Pp $7.50 


Wis the Nautilus, the world’s first 


atomic-powered submarine, went to sea, ductile 
zirconium came of age. This corrosion resistant 
metal, with its desirable low rate of neutron 
absorption, is second in importance only to 
uranium in the reactor which powers this under 


sea craft. Zirconium achieved this status in a 


*Chief, Division of Mineral Industries 
Mines, Region Il, Albany, Ore 


Bureau of 
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relatively few years; research resulted in the 
production of a few grams of this “new” metal 
by the fall of 1945 and, four years later, some 
sheet that was used in the experimental reactors 
Two timely books dealing with this extraordinary 
metal are the subjects of this review. 

Over the past five years, an ever-increasing 
number of technical papers has kept the metal 
in the scientific limelight. Presentation of the 
story of modern (ductile) zirconium between the 
covers of a book devoted entirely to this subject 
was the logical climax. Of the books to be 
reviewed, one is the work of a single author and 
the other a symposium 
Miller 
in his series on the “Metallurgy of the Rare: 


“Zirconium,” by G. L is the second 
Metals”. The author is a versatile metallurgist 
now director of research of Murex, Ltd. of Eng 
land, the only producer of ductile zirconium 
outside the United States 

The other book 


“Zirconium and Zirconium 





Alloys”, contains a collection of papers on the 
subject presented at the Eighth Western Metal 
Congress and Exposition sponsored by the Amer- 
ican Society for Metals at Los Angeles in March 
1953. Contributing authors include specialists 
from industry, research institutes, universities, 
and government laboratories. 

In a review of two books on the same subject, 
one may expect to encounter comparisons. 
Although each is concerned with the same gen- 
eral topic, each serves a specific but different 
purpose. 

Miller's book, comprehensive enough to serve 
as a reference text, is written with the authority 
of a specialist. It considers most of the facets of 
the vast field of metallurgy. It is much more than 
a review and compilation. The author is well 
versed on the metallurgy of zirconium (as well as 
many other metals); fortunately for the reader 
his evaluation of the literature is based upon 
first-hand information gained during several 
visits to plants and laboratories in this country. 

The @ book contains a collection of papers 
selected to cover certain important phases of 
zirconium metallurgy. Because of its very nature, 
it is not as comprehensive as the other. On the 
other hand, well-qualified authors report the 
field of their specialized interest and conse 
quently cover their subjects in much more detail 

Both books relate an interesting story. 

Superior corrosion resistance at ordinary and 
elevated temperatures, ductility, strength, and 
low absorption of thermal neutrons are the prop 
erties of modern zirconium that have made it so 
important to power reactors which must be 
operated at temperatures much higher than those 
used at Hanford for producing plutonium. 

More abundant in the earth's crust than nickel 
copper, lead, zine, and other familiar metals 
zirconium was once considered in the class of 
rare elements. Development from the hard and 
brittle metal separated by Berzelius in 1824 to 
the ductile metal known today was delayed more 


than 100 years principally because the various 


investigators did not suspect zirconium’s insati- 


able affinity for oxygen. It was not until van 
Arkel, de Boer ' 
made the compact, ductile metal by refining the 
impure 


and Fast, over 100 years later 


remarkable 
properties became known, Until zirconium be 


zirconium that its many 
came a potential structural metal for certain 
nuclear reactors, little progress had been made 
on the van Arkel process of 1925 ( popularly 
known as the iodide process). The ductile metal 


was very expensive, and in small demand; even- 


tually Foote Mineral Co 
process for practical plant operation 
During the latter part of 1944, W. J. Kroll and 


his associates at the Bureau of Mines laboratory 


modified the iodide 


in Albany, Ore., began investigating methods for 
producing ductile zirconium as part of an 
over-all program having as its objective the 
application of electrical energy to the processing 
of minerals. Reduction of gaseous ZrCl, with 
molten magnesium seemed to promise relatively 
large quantities of high-purity metal at com 
paratively low cost and with no necessity for 
further refining. 

The first intimation that modern zirconium 
might play an important role in harnessing 
atomic power came in 1948 when the Bureau of 
Ships wanted low-hafnium zirconium sheet in 
sufficient quantities for test purposes, (Hafnium 
is a common impurity very similar chemically 
and consequently hard to separate from zit 
conium — yet it has a high absorption coefficient 
for free neutrons.) This was the impetus needed 
to expand production facilities, Likewise, several 
industrial organizations investigated the possi 
bility of producing the much-needed metal by 
other methods. Eventually, the Atomic Energy 
Commission made known its interest and since 
then practically all domestic production has been 
consigned to it. A commercial method suitable 
for separating the unwanted hafnium has also 
been developed. 

At the time that demand for ductile zirconium 
was increasing, the Kroll process seemed to be 
best adaptable for the needed expansion, As a 
result of this successful expansion, two industrial 
Metals Corp. and 
Murex, Ltd.) became producers. The major 


concerns (Carborundum 
problem now seems to be the production ot 
sufficient ductile metal at a price that will make 
its commercial utilization economically feasible 
The present method is essentially a multibatch 
process; as such, output is limited by the number 
and size of the reduction units, This, of course 
contributes to the high cost of the metal 

Demand from the metal-using industries will 
also stimulate production It must be remem 
bered that zirconium in its ductile form is a new 
metal, industrially speaking, and very few of its 
potential uses have been envisioned. When the 
requirements of government agencies have been 
satisfied and modern zirconium is available to 
industry in sufficient quantities, it is believed 
ductility 
and strength will qualify it for wide commercial 
use, especially in the chemical industry +) 


that the metal’s corrosion resistance 
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Side View of Microbend Tester 


A bend test apparatus is described 

that permits continuous microscopic examination 
of metal specimens while they are being 
loaded to fracture. (Q26, O5, M27) 


M., ROCONSTITUENTS are often important 


in fixing the point at which metal fracture 


originates. Their exact role is really not known 
since it is usually deduced from “post mortem’ 
Even if the 


actual zone in which fracture originated is lo 


examination of the microstructure 
cated by such an examination, it is still not as 
informative as continuous observation of the 
microstructure during deformation would be 

An obvious method of making such studies 
would be to prepare a thin specimen with a 
metallographic surface and pull it in direct ten 


sion. This was attempted but proved unsatis 


* Respectively Professor of Metallurgical Engineer 
ing aa of Production Engineering, and Student 
Dept. of Chemical and Metallurgical Engineering 
University of Michigan, Ann Arbor 
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Examination 
of 
Microstructures 


Under 
Varying Stress 


By RICHARD A. FLINN 
and PAUL K,. TROJAN* 


factory because of internal fracture in tension 
as well as the inability to predict the proper 
area for observation as the fracture proceeded 
to the surface. Instead it was decided to try a 
bending tec hnique so that the area of maximum 
stress would be known to be at the surface: also 
the effect of different levels of stress could be 
observed at the same time by progressing from 
the surface of maximum tension through the 
neutral axis of the specimen to the surface of 
maximum compression 

The apparatus used for this test is shown in 
the halftone. The specimen, 1/16 « 1/16 * 1 in 
is mounted against the fixed center support with 
the polished surface toward the mic roscope ob 
jective. Load is applied by turning the thumb 


screw which moves the ends ot the specimen 





Normally the test assembly is clamped to the 
stage of the microscope so that the area under 
observation remains stationary. 

The behavior of a specimen of nodular cast 
iron in the microbend test is illustrated in the 
series of micros at the right. The white areas are 
ferrite surrounding graphite nodules; the matrix 
is pearlite. As the loading is increased, the dis- 
tortion of the graphite on both the tension and 
compression sides of the specimen is evident. 
Examination at higher magnification has indi- 
cated that during the test slip takes place almost 
exclusively in the ferrite until fracture occurs. 
Then the pearlite matrix is deformed only in the 
path of the crack. 

The progress of fracture in carburized 1020 is 
shown in the micros at the bottom of the page. 
The case is cracked at low deformation; as the 
bending proceeds, it opens up considerably while 
the ductile interior flows instead of fracturing. 

When brittle materials are being studied it is 
often more important to concentrate on the sur- 
face of maximum tension to detect the first in 
dication of flow and fracture. For these studies 
a modified microbend tester has been con- 
structed in which the axis of loading is at 90° 
to the microscope stage. Further modifications 
are planned so that specimens can be subjected 
to cyclic loading for studying the initiation of 


fatigue cracks. 6 


Right — Three Micros Show Nodular Cast 
Iron During Bend Test. Top — light load 
at start of test. Center — effect of inter- 
mediate load; note flow in tension and 
compression. Bottom — heavy load after 
fracture has started, 2% nital etch; 50 >» 


Below, Left — Crack in Carburized Case of 
S.A.E. 1020 Microbend Test Sample at Light 
Load. Right — further bending of carburized 
sample opens up crack in case but ductile inte- 
rior flows without fracture. 2% nital etch; 50 


JULY 


1955 


PAGE 


sy 








TPrrryrrrer 


4 — 


























Production, Short Tons, x 1000 


|; 
a 


ad 
4 6 
OG 


ad 
Litt ey =e ae ee: 


1900 1910 1920 1930 1940 1950 


























Expansion of aluminum producing 
facilities in northwest Canada 

provides a source for future 

U.S.A. requirements of ingot. (B10, Al) 


a rue Office of Defense Mobiliza 


tion of the United States announced, in August 
1954, that plans for a third round of domestic 
aluminum expansion had been canceled, atten 
tion was focused on Canada as a supplier of 
primary aluminum. The Aluminum Co, of 
Canada Ltd. (Alcan), largest of the operating 
companies of Aluminium Ltd., produced about 
570,000 tons of. aluminum ingot in 1954. This 
included output from the Kitimat smelter which 
started operations last August. This plant, newest 
of Alcan’s reduction facilities, has an annual 
capacity of 91,500 tons but can produce, after 
extension to its second phase, 150,000 tons and 


*Head, Publications Div., Aluminium Laborato- 
ries Limited, Kingston, Ont. 
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Growth of Aluminum Production in 
Canada, U.S. A. and the Free World 


The 
Canadian 
Aluminum 
Industry 
Today 


By I. H. JENKS* 


eventually, 550,000 tons. Alcan also has fou 
aluminum smelters in the province of Quebec 
with hydro-electric power developments and a 
number of plants for beneficiation of raw mate 
rials and the manufacture of secondary products 
Present ingot capacity of 635,500 tons represents 
approximately one-fifth of world capacity. The 
chart shown above traces the development of 
Canada’s position as a producer of aluminum 
ingot and compares it with growth of production 
in the United States and the world. 

To produce aluminum economically, it has 
been essential for the industry to locate where 
electrical energy can be developed at low cost 
The Canadian industry had its beginnings in 1900 
when the Pittsburgh Reduction Co. decided to 








build an aluminum-producing plant at Shawini 
gan Falls, Quebec, to utilize water power then 
being developed on the St. Maurice River. A 
the Northern Aluminum Co 
was formed and it became the Aluminum Co 
of Canada, Ltd. in 1925 


Ss parat company 


\t prese nt the total power! developed on the 
Saguenay Kiver system in Quebec is 2.580.000 
hp 


most of which is consumed in producing 


iluminum ingot. This constitutes a large propor 


tion of the power! ivailable from all installed 


Tubular 
Kemano t 


Aluminum Tower on the 


Kitimat Tranemi 


wr / iti 


facilities in Canada 
The Kemano- Kitimat 


Columbia was undertaken because of the 


14.929. 000 hp in 1953 
British 


pros 


ce velopment ith 


pects of uninterrupted hydro-electric power at an 
It includes the deve lopine nt of 
hydro-electri power at Kemano, some 400 mile: 
northwest of Vancouver, and the 


econom al cost 


construction of 
melter with related facilities on 
tidewater at Kitimat about 50 miles awa, An 


tluminum double 


ili tluminum 


circuit transmission line thy 


largest aluminum cable ever produced carries 
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The First All-Aluminum Highway Bridge in the World at 
Arvida, Quebec. Shipshaw Power Development in background 














Table I — Aluminum Consumption Per Capita* the power to the smelter at Kitimat. It is supported 
from aluminum towers of tubular design over the 
ounyat ~ _ donans soca 5300-ft. Kildula Pass 

U.S.A 3.99 16.3 16,97 | 21.29 In the reduction plant at Kitimat, the electrolytic 
Canada di Ia.é oe il ee m cells in which the aluminum is produced operate at 
ee | j ae , - - “ . currents of up to 100,000 amp and line voltages up 
Switzerland 1530 111.9 | 1082) 8.19 to 1000 v. with a voltage drop across each cell of 
Norway 10 5 | 78 6.7 7.33 about 5% v. The amount of electricity consumed i 
Austria | v ~ 6.69 pars o - between 8.5 and 9.0 kw-hi per lb. of aluminum. Con 
} ter Germany “~, “ps ne : - sumption of carbon electrodes is about 0.6 lb. per Ib 

Methedleade los 96 999| 960 of aluminum 
Canada, itself, uses only 15% of its output of ingot 
*Virgin plus secondary plus imports of alumi Major export markets in 1953, other than the United 
num in all forms less exports of aluminum in all Kingdom and the United States, in descending orde: 


forn adjusted for inventory diflerences whe 
“" ' ‘ of tonnage were: Netherlands, Sweden, Australia 


Brazil, Switzerland, West Germany, Italy 
Mexico and South Africa. The consump 


tion of aluminum and its alloys per capita 


available; in pounds tAll German 


Table 11 — Industrial Use of Aluminum 


in Canada and U.S.A, , 
in the free world is shown in Table | 





CANADA | U.S.A.* The use of aluminum and its alloy 
mee al in Canada, by industrial categories, by 
Transportation (land, sea, air 14% 289, » 
Appliances 86 13 comparison with use in the U.S.A, ji 
Electrical and communications $5.0 1] shown in Table I 
Construction and building materials 4.0) The electrical industry in Canada has 


Machinery (nonelectrical consistently led the field in the consump 


Chemicals and paint 6 ¢ 

Containers and packaging >” 1 tion of aluminum The electrical conduc 
Food and farming 93 tivity and low weight of aluminum con 
Ferrous and nonferrous me tallurg) ductors and ACSR (aluminum cable 


(distinctive uses steel-reinforced) have resulted in heavy 
Miscellaneous 0.9 








tonnages of these products being used for 





#A.S.M. Metals Handbook 1954 Supplement transmission and distribution lines. In 
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Canada, 95% of such lines constructed in 


ACSR 


ground cables 


are 
Aluminum is also used to sheathe under- 
Other uses in the electrical in 
dustry include substation parts and equipment, 
switch gear, busbar, windings for transformers 
generators and rotors, service drops and domestic 
wiring, conduit and 


various components of 


radar, television, and transmission and receiving 
apparatus 

In both Canada and the United States, medium 
and high-strength alloys are used in structural 
applications where the properties of high strength 
combined with low weight are required. Exam 
ples include movable and fixed bridges, and 
various types of buildings. The world’s first all 
aluminum highway bridge was constructed at 
Arvida, Quebec, in 1950. Before it could be built 
it was necessary to develop an annular head 
and 


rivet a technique for cold driving these 


rivets in large diameters (over & in 


In the building trades sheet aluminum in plain 
and corrugated forms is used in ductwork and 
for roofing and siding. One form, a trapezoidal 
corrugated sheet, is self-supporting and is suit 
able for construction of smaller type dwellings 
cottages, hunting lodges and storage sheds 
Alcan 


used as early as 1949 for wall facing panels on 
the 23-story Laurentien Hotel in Montreal. Othe: 


Aluminum extrusions produced by were 


Summer Cottage Built With Self-Sup 
porting Corrugated Aluminum Sheet 


~ 
- 


** 











the Canadian 


trades are in sections tor 


uses for extrusions in building 


windows scaffolding 
angles and beams, moldings, and trim 

In transportation many components of rail 
road cars have been built of aluminum alloys to 
reduce dead weight and increase payloads, Th 
Aluminum Co. of Canada, in cooperation with 
the Roberval and Saguenay Railroad Co., one of 
its operating subsidiaries, developed and has had 
in service for five years an all-aluminum boxcar 
of riveted construction. Aluminum has also been 
used successfully in trucks, tankers and buses 


Among many shipbuilding applications an 


outstanding one has been the aluminum min« 


sweepers and escort vessels for the Canadian 
Navy. The minesweepers are highly maneuver 
able vessels, 140 ft. long with a beam of 26 ft 


They are completely aluminum except for a 
sheathing of wood joined to the aluminum hull 
This use of aluminum alloys for the minesweep 
ers is the most extensive ever attempted for a 
shipbuilding program of comparable size. Many 
Ak ans 


of the vessels of Saguenay Terminals Ltd 


associated shipping company 


exemplify new 
marine applications of aluminum, In the S.S 
Sunrip, 121 tons of aluminum alloys have been 
built into the superstructure, funnels, davits 


In the 


and fish processing industry aluminum has been 


lifeboats and furniture Canadian fishing 
widely used for linings of fish holds, refrigeration 
units, tote boxes and certain types of ¢ eo 


* 
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Die Casting 


According to a report issued by the American 
Die Casting Institute, the voluntary plan for 
quality control the Institute has sponsored is 
finding an increasing number of supporters from 
its members, The plan, called Certified Zinc Alloy 
Plan, requires the participants to use zinc alloys 
conforming to A.S.T.M, specifications for compo 
sition and to submit samples of production cast 
ings to an independent testing laboratory for 
chemical analysis. The participating members are 
authorized by the Institute to use the CZAP 
(Certified Zinc 


they make, Enforcement of license provisions 


Alloy Plan) seal on the castings 


is maintained by sampling castings for chemical 
composition after they have been released by 


the die-casting shop to the customer 


Forging Lubricants 


One way of overcoming the tedious and messy 
job of applying lubricants to dies in brass forging 
operations is to use spray guns having extension 
nozzles that spray upper and lower dies simul 
taneously (see photo below). An even film of 
lubricant of desired thickness is easily deposited 


and is a cleaner method than swab application 
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Drying Oven 
The J I, Case Co., Racine, Wis., has found 
that unit heaters can provide the air circulation 
and heat needed in a tunnel-type paint drying 
Five of these vertical discharge heaters 
180° F. in 


which is large enough to dry about 


oven 
maintain a constant temperature of 
the oven 
53,000 Ib. of paint-sprayed parts for farm ma 
chinery every hou 

These heaters not only reduced construction 
cost, but they reduced power requirements and 
drying time almost in half. They deliver 2,750,000 
Btu. per hr. and can warm the oven from room 
temperature to 180° F. in less than 5 min rs} 


Five Unit Heaters Dry More Than 53,000 Lb 
of Paint-Sprayed Farm Equipment Every 
Hour in This Drying Tunnel at J. I. Case 
Co Photo courtesy Radiator Co 


Young 











Human Body Fluids 
Affect 
Stainless Steel 


By CARL ANDREW ZAPFFE* 


A brief account of surprising happenings to stainless steel from its 
contact with fluids of physiological processes. The resulting failure 


became a central issue in a court case. (R1, SS) 


I. A RECENT jury trial in the District Court 
in Washington, D. C., 
unexpected failure of Type 316 stainless steel 
(“18-85 Mo”) used in bone fixation 


fixation”, is meant the bridging of a bone fracture 


attention centered on an 
By “bone 


with a narrow metal plate that is anchored by 
screws driven into uninjured sections to either 
side of the fracture. Surgery and metallurgy have 
cooperated over a number of decades on the 
problem of selecting a proper metal or alloy for 
internal structural services, but the history is a 
consistent record of necrosis of bone and soft 


tissues, interference with bone growth and repair 


with consequent delayed union, mal-union and 
nonunion of the bone, Among the metals that 
have been tried are silver, gold, lead, tin, alumi 


nickel 


these generally being rejected by the 


num, copper, iron, steel nickel silver 
bronze 
bone with accompanying pain, local swelling and 
discolored sterile pus 

Immediately following a fracture, the condi 
tions of trauma involve hemorrhaging and necro 
sis (death of tissue) in both soft and hard parts 
of the bone, with inflammation following in a 
few hours from effects of the autolytic products 


*Metallurgical Consultant, Baltirnore, Md 
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of necrosis, At this stage the pil of local tissue 


fluids drops as low as 5.3 to 5.6 with consequent 


tendencies toward decalcification. Finally, these 


acidic fluids become dispersed by local circula 
tion, the pH rises, favorable conditions for cal 
cification are restored, and a fibrin network forms 
from the clotting of hemorrhage and exudate 
the pH attaining a value near 7.35 when healing 
is complete 

In the course of this complex body chemistry 
not only are metallurgically active reagents pro 
duced, but the conditions of corrosion are char 
acterized by a complete protection from the 


atmosphere a matter of significance to the 


passivity of many metals, and specifically to 
stainless steel. Body acids so far definitely iso 
lated include hydrochloric 


phosphor ic, acetic 


uric, lactic, butyric, oxalic, ascorbic and gluconi« 


Selection of Stainless Steel 


At the time of the attack on Pearl Harbor in 
1941, the Orthopedic Committee of the National 
Research Council assigned a project, rated Class 
A, to C. R. Murray and C, G. Fink at Columbia 
University, pressing for a quick determination 
of the most acceptable metal or alloy for bone 
Later the Committee on Medical Re 
search of OSRD provided for an extension of 
Fink and Smatko. Stainless 


steel had by this time become an outstanding 


fixation 


these studies by 
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Fig. 1 Mechanochemical F rac 

ture in a Collision Plate Mads 
From Type 316 Stainless Steel 
7 op Re aSSE mble d ( ollision 
natural size Bottom enlarged 
vieu showing microfissures 


adjoining the fracture 9 


prospect for such service Types 302 (15-5 and 
316 (15-8 with Mo) were compared with Vital 
lium, a cobalt-base alloy containing 30% Cr and 
5% Mo. The corrodents included a physiological 
salt solution and several types of serum. Cor 
of the 


almost immeasurably small after an exposure of 


rosion austenitic stainless steels was 


six weeks: and in vivo tests with dogs showed 
no discoloration whatsoever, nor any interference 
with healing, over a period of six months. Type 
302 was accordingly recommended to both the 
Army and the Navy in 1945. 
“Mechanochemical” Cracking — Recently, the 
term “mechanochemical” was introduced as a 
generalized reference to those numerous types 
of failures action of 


resulting from a_ joint 


mechanical stress and chemical attack — stress- 
corrosion cracking corrosion fatigue and certain 
The first two of 


these are transgranular phenomena to which 


forms of intergranular attack 


stainless steels were long supposed Immune, at 
least for seemingly noncorrosive environments 
4.S.T.M.-A.LM.E. 
Stress-Corrosion Cracking in 1944 brought seri 


The joint Symposium on 


ous attention, more or less for the first tinne upon 
the fact that stainless steels were susceptible to 
mechanochemical attack by certain solutions 
but the solutions were of strong and special type 
In the decade just past, these steels have been 


found more sensitive than formerly believed, and 





Fig. 2— Mechanochemical Crack in 
316 Stainless 
Steel Exposed to Ammonium Bisul 
phite Liquor in a Wood-Pulp Digest- 
er. Crevice corrosion developed be 
neath the locking nut of the stud to 
produce a fracture remarkably simi 
lar to that of Fig. 1. 12 (Courtesy 
M. A. Scheil, A. O. Smith Corp 


Test Specimen of Type 


the instances now to be cited carry the matter 
to such an unexpected extreme that they should 
serve as a warning to the surgical and metal- 


lurgical professions alike. 
Fractured Collison 


Figure 1 shows the surgical artifice called a 


bone fixation. It is 
drilled with 


six holes for anchor pins and formed with a 


Collison plate used in 


approximately i> 3/8 « 1/16 in 


slight curvature around the longitudinal axis 
The present specimen was fastened to a patients 
right humerus on Nov. 30, 1950; exactly 90 
days later, while the patient was in bed, the 
plate fractured and reopened the wound. In 
the enlarged view of Fig 1, minute secondary 
fissures can be seen nea} and approximately 
parallel to the fracture indicating a cluster of 
potential fracture foci 

Spectrographic analysis confirmed the mate 
stainless steel, in 
agreement with a marking “18-8 S Mo” stamped 


on the back. Wet analysis, limited by the amount 


rial as l'ype 316 austenitic 


of material available 
0.083 C, 12.98 Ni, and 18.34 Cy 


to be present, but not analyzed Metallographic 


showed percentages of 


with Mo shown 


sectionn reve aled a fine grained monophasic 


go 
4 


structure, highly directional along the plan 


of working. Inclusions were not excessive 
The fracture path showed no preference for 
grain boundaries, cutting directly across thei 
elongated forms 

With respect to the several forms of defects 
to which Type 316 might possibly be subject 


special etching revealed no sigma phase; and 


magnetic testing detected no territe These 
which indi 
Spec ial 


etching for sensitization similarly gave negative 


results conform with the analysis 


cates a balance in favor of austenite 


results, again to be expected in view of the 


transgranular path of fracture. Fractographic 
study of the rupture face confirmed the tran 
granular features of the traverse 

As a result of these observations, there remains 
steels 


are known to be subject with the exception ot 


no other form of failure to which these 
stress-corrosion cracking and fatigue, the last 
can be eliminated becaus« joint requirements 
of the number of flexures and the minimum stress 
level would render its possibilities too remote 
In spite of the comple te lack of visible corrosion 
the conclusion is drawn that the failure i 
mechanochemical in nature, rather than mechani 
cal, and that the corrodent accordingly com 
prised those body fluids to be found between 
bone and musculature. The instance is particu 
larly remarkable when on recognizes that this 
type of metal has a tensile strength ranging up 
toward 200,000 psi. for cold worked conditions 
with elongation beginning as high as 50% and 
‘till retaining several percent at its highest ten 
ile strength. The bendability of Type 316 is 


also excellent, even when notched 
Mechanochemical Failures 


From Perspiration 


Interesting corroboration of these conclusions 


has been provided by M. A. Scheil, to whom 


the writer is indebted for the photographs and 


In | iv 2 


cle scriptions that follow “a failure of 
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this Same material carries a close resemblance 
to the fractured Collison plate. Here the speci 
men has been exposed to the liquor of an am 
monium bisulphite digester used for production 
of wood pulp. At the end of approximately six 
months, a crack appeared under the locking nut 
of the stud 
a stage of this failure. As with the Collison plate 
the 


drilled hole and then opened out to the neigh 


Apparently crevice corrosion was 
microfissuring initiated at the surface of 


boring edge. 

In Fig. 3, the back of a Swiss “waterproof 
watch displays mechanochemical fissuring of 
stress-corrosion type which could scarcely have 
been caused by anything but human perspira 
tion, so far as a corrodent is concerned. This back 
attached to the 
thread, requiring a special spanner wrench which 


cover is case by an internal 
seats in eight depressions placed octahedrally 
around the circumference; and these depressions 
have served as sites of residual internal stress 
Close observation of the left photograph in 
Fig. 3 will reveal their positions. Pointers desig 
nate two of the more prominent cracks leading 
exactly from the wrench seats, and others can 
be found. The photo at right shows one of 
higher magnification 


them at Spectrographic 
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Fig. 3—Mechanochemical Cracking of Stress 
Corrosion Type Found on the Back of a Swiss 
Waterproof Wate h Made of Austenitic Stain 


Steel 
acted in combination with residual internal 
at eight the 


where formed to 


less corrodent has 


Pe rspiration as the 
tresses 
around 


positions cucumiference 


de pre SSTOTLS have he en seat a 
Left 
cated by pointers and others can be found; 3 
right — detail of one of these fissures at 12 


Courtesy M 4. Scheil, A. O. Smith 


spanner wren h two fissures are indi- 


( orp j 


analysis confirmed the manufacturer's claim that 
the metal is 18-8 austenitic stainless steel 
attack is ac 


Conclusion — Mechanochemical 


cordingly more far-reaching than previously 
supposed to the extent of the present des rip- 
tions where some of the strongest and most 
corrosion resistant of all metals, the austenitic 
stainless steels, have failed from stresses not 
exceeding the residual effects of cold working 
and from corrodents no stronger than human 


perspiration and other products of physiological 


The author expresses his indebtedness to M. A 
Scheil, director of the metallurgical research de 
partment of the A. O. Smith Corp., Milwaukee, Wis 
Fig. 2 and 3: also to the 


Office of Naval Research for partial sponsorship of 


proc esses 


tor his contribution of 


studies of fracture in the writer's laboratory 


Cleaning With Ultrasonics 


By FRANK W. HIGHTOWER* 


Ultrasonic cleaning is particularly helpful where 
the surfaces to be cleaned are not readily accessible or when they must be 
scrupulously clean, as for plating or adhesive bonding. (L10) 


\ \ HEN high-frequency mechanical vibra- 


tions are used in combination with the usual 
metal cleaning baths, dirt, grease and chips can 
be removed more quickly, without damage to 
surface finish. The improvement in cleaning 
apparently occurs as a result of the mechanical 
scrubbing action when the bath undergoes cavi 
tation of the type involving the formation and 
virtually instantaneous collapse of innumerable 
submicroscopic bubbles. 

The effect of the ultrasonic compression waves 
is very rapid. Figure 1 shows some closely 
adherent magnetic powder being thrown off 
from a polished metal surface under the impact 
of ultrasonic attack. 

As long as the material to be cleaned and the 
transducer are connected by a suitable liquid 


path, the energy can be applied where it is 


required, The transducer can be designed to 


focus the wave energy on a small region within 
the bath, or to form a beam that creates a zone 
of intense activity. There is, in effect, a layer of 
cavitation surrounded by regions of lesser in- 
tensity in which there is stirring but no cavita- 
tion. The cavitating layer may be either vertical 
or horizontal, wide or narrow. The work can be 
moved through it in any convenient manner 


Choice of Frequency and Intensity 


One question often raised concerns the wide 
range of frequencies that are reported in the 
literature to be effective in cleaning, and the 
choice of the particular ranges that are used 
industrially. The explanation must be sought in 
the way in which a liquid responds to ultrasonic 
agitation 


During the tension phase of the sound wave 


bubbles are formed within the liquid wherever 
there are imperfections, microscopic nuclei, or 
adsorbed air. Some grow large enough to pass 
off from the liquid—“degassing”. Some expand 
and then contract quietly in the compression 
phase. If the size after expansion exceeds a 
critical ratio to the initial size, the bubble will 
burst and “crash” or cavitate, and it is only these 
that contribute a cleaning effect. Energy used 
for expansion of the noncavitating bubbles is 
wasted, The proportion of bubbles that reach the 
cavitation ratio is greater at lower frequen ies 
The increase in intensity required to initiate vis 
ible cavitation as the frequency rises is shown 
by the curve in Fig. 2 

The energy input that will maintain cavitation 
once the cavitation threshold has been reached 
is about half the initial cavitation values. Lf driv 
ing intensities are increased, more cavitation 
occurs at the face of a transducer. This layer of 
bubbles reduces the energy available in the 
liquid because it distorts the plane parallel wave 
front and the energy dissipates or scatters 

To clean metal parts of any size whatever 
there must be an effective cleaning zone at least 
a few inches from the face of the transducer 
It is better to hold the energy intensity imposed 
on the transducer down to a level at which there 
is only a moderate cavitation at the face and an 
undistorted wave front 

Our observations indicate that a few watts 
per square inch applied to a flat transducer of 
about 40 ke. frequency will be considerably more 
effective in cleaning large areas or sections of 
metal than several times the input per unit of 


* Applications Engineer, Branson Ultrasonic Co 


Stamford, Conn 
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lig. I Separation of Magnetic Powder 
From a Polished Steel Surface Shown at the 
Instant Lnergy Was Applic d to Transducer 


surtace applied to a 100-ke. transducer. See curve 
in Fig. 3 
Another factor that 


selecting the frequency for 


must be considered in 
a cleaning unit is 
the desirability of a certain amount of spread 
or divergence of the wave pattern to prevent 
“shadowing” and increase the cleaning area. At 
high frequencies the energy beam travels in a 
very narrow path, so that little of the ultrasonic 
energy reaches the surfaces away from the 
transducer 

From these considerations it appears that the 
practical range for metal cleaning is from ap 
proximately 25 ke. (below this frequency ther 
is the discomfort to personnel on account ot 
audible squeals to about 400 ke 

Every portion of the piece to be cleaned must 
be exposed within the cavitation zone for a time 
long enough to clean it completely. This is in 
part a problem in arrangement of the transducers 
but the transducer area required will depend on 
the size of the units to be cleaned and on the 
rate. There is no way to make a general rule on 
this, but perhaps the information to be given 
METAL, 
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in the section “TJ ypic al Installations” will help te 


indicate probable sizes 
Transducer Materials 


Piezo-electric materials such as quartz and pre 
polarized barium titanate change in thickness 
under an applied 


voltage. The dimensional 


change reverses with the changing polarity of 


the applied alternating potential, and is propor 


tional to the imposed voltage. By matching the 
frequency of the activating voltage with the 
natural resonant frequency of the transducer, a 
considerable gain in amplitude of the mechan 
ical re sponse can be realized while holding the 
internal energy losses to a minimum 

Quartz transducers were used in the first in 
dustrial ultrasonic cleaning installations, and this 
type of equipment is still preferred by many for 
certain applications. The transducer consists of 
a slice trom a single crystal, cut parallel to the 
X-axis and lapped to uniform thickness, It must 
be free from electrical twinning. The usual size 
of these in commercial equipment is from about 
L's to par int diameter The cleaning Zone Can be 
increased in size by mounting several disks in a 
transducer unit. The preferred practice is to put 
them at an angle to one another in order to 
reduce shadowing 

The frequency is an inherent characteristic of 
any given quartz disk, depending on the thick 
ness. The thinner the disk. the higher the fre 
quency will be 

Equipment embodying quartz transducers i 
300-ke., 700-ke., and 
Input power levels on the 


order of 75 to 250 watts per sq. in. of radiating 


available commercially in 


higher frequen ICS 


surtace have been reported 

Relatively high impressed voltages are neces 
sary because of the high impedance of the quartz 
crystal. For instance, a 400-ke, transducer ap 
proximately % in. thick may be under 10 to 20 
kv. of radio-frequency potential. Hence the crys 


tals are usually mounted in 


a high dielectric 
oil that transmits the ultrasonic vibrations to a 
suitable diaphragm set in the treatment vessel 
Alternately, the radiating face of the crystal may 
be fastened to a thin metal diaphragm mounted 
in a housing so that the crystal can be surrounded 
with moisture-free air under pressure. The latte: 
type is claimed to be somewhat more efficient 
\ quartz transducer may be operated at tem 
peratures up to 450 or 500° F 


its piezo electric property 


without impairing 


Titanate — Transducers of 


barium titanate 


ceramics can be built in sizes shapes and fre 





quencies offering a choice of design for various tory units have been operated with electrolytes 


applications, since this polycrystalline material and corrosive chemicals 


can be fabricated like any other ceramic 


Shapes are extruded, cast or molded, and then 
After metallic 
electrodes are baked on opposite faces of the 


fired in the desired configuration, 


piece, it must be polarized by applying a high 
potential 30,000 4 per in. of thickness between 
the electroded 


ment produces a crystal domain structure having 


faces The polarization treat 
piezo electric response 

Curved shapes are used to focus the vibra 
tional energy so as to produce high energy in 
tensities within the liquid, Flat transducers of 
any desired radiating area are 


built up from 


1,000,000 
100,000 
10,000 
1,000 


100 
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> 
> 
an 
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10,000 


Fig. 2 
sity 


Minimum Power (Energy Inten 
Needed to Start Cavitation in Ordinary 
Water, Measured at Different 
Between 1.5 and 3300 Ke 


C,assy 


I re que ncws 


standard size bars or plates. Six inches is about 
the maximum diameter of the cylinders available 
due to production problems introduced when 
large titanate ceramic tubes are fabricated. For 
the 


segments 


cleaning cylinders are 
120° 


diameter are also used. 


production split 


lengthwise into Hemispheric al 
bowls up to 4 in 
titanate cleaning units may 


20 to 450 ke 


element can be operated et 


Frequencies of 
range from below The frequency 
at which any one 
fectively is a function of the distance between 
the electroded faces of that element 

It has been customary to mount the ceramic 


This 


l abora 


transducers directly in the cleaning bath 


restricts choice to nonconductive baths 


Barium titanate compositions now available 
are limited to operating temperatures below 160° 
F., except in the higher frequency range 

Magnetostriction — The property of changing 
dimension with change in magnetizing force is 
nickel 
When such a bar is placed with its 


fic Id 


its length changes in proportion to the magnetic 


characteristic of certain alloys of iron 
and cobalt 
longitudinal axis parallel to a magnetic 
flux. The effect is utilized to form transducers 
by applying a unidirectional magnetic field upon 
which an alternating field of suitable frequency 
is superimposed 

Commercial magnetostrictive transducers gen 
erally consist of a stack of thin nickel alloy lam 
inations, rigidly attached to a flat surface which 
The 


size of the working heads of the vibrating units 


is held to about 2 x 2 


couples the energy mto a liquid or solid 


in. or less. They operate 
most effectively in the frequen Vy range between 
tf and about 60 ke 


frequency as high as 175 ke 


although units having a 
have been built for 
laboratory 

Practicable 


powell 


use 
intensities in 
to the 
50 to several 
and the 


radio-frequency 


delivered transducer range from 


about hundred watts 


pel square 


inch operating temperature 
300 or 350° I 

the vibrator 
but 


probably 
Cali YO as high as 
The head of 


directly in a 


hay be DTTC Se d 


solvent more commonly it is 


Fig. 3—Power Required to Remove Non 
soluble Soil Completely From Standard Speci 
Under Controlled Condition Flat 
transducers, in cold _trichlorethylen were 


used at freque neies from 10 to about 400 ke 


mens 


100 


Radio-Frequency Input, Watts per Sq. In 


10 20 3040 60 100 200 400 


¢ 


Frequency Ke per Sec 
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attached to the tank wall or to a diaphragm 
and the sound waves are transmitted through 
the metal container into the cleaning medium 
This has the advantage that it permits a wide 
choice of solutions or solvents, depending on the 
selection of container material. Containers up 
to about a foot or two in diameter are commer 
cially available, with multiple transducer units 
mounted in the bottom. 


What Can Be Cleaned 


Because the cleaning process is fundamentally 
a mechanical one, it is not selective as to the 
articles cleaned or the type of soil removed. At 
present most of the ultrasonic cleaning opera 
tions, including all of those to be mentioned 
involve remoy al of oils and greases Or of adherent 
particles such as magnetic powders, Ultrasonic 
ally expedited removal of the strongly adherent 
oxides resulting from heat treatment or high 
temperature operation has been done on a labor 
atory basis, but no industrial equipment has yet 
been installed, pending development of trans 
ducers having sufficient surface area that can 
operate in strong acids or alkalis. 

The volatility, surface tension, and viscosity of 
a solvent will influence its effectiveness as an 
ultrasonic cleaning medium, but it is generally 
true that a solvent which has already been found 
satisfactory in ordinary cleaning can be used 


under ultrasonic operation. 





METAL PROGRESS, PAGE 102 








Fig f 


Cleaning 


Equipment for 
Machined and 
Lapped Parts in a Tri 
chlorethyle ne Bath Using 
a Focused Titanate Trans 
Dip Operation 


duce T 





Light petroleum distillates or emulsifiable oil 
solvent systems that permit subsequent water 
rinses are used when the material to be removed 
buffing and 
but not 
Trichlorethylene can be used for the 


includes shop grease, cutting oils 
lapping compounds and detached chips 
burrs ) 
same type of cleaning, as well as on difficultly 
removable silicone greases and molybdenum 
sulphide lubricants. The higher boiling chlori 
nated hydrocarbons seem to clean more effective 
ly than do straight petroleum distillates that have 
much the same viscosity and surface tension, but 
greater volatility at the same temperature 

The use of ultrasonic equipment with these 
degreasing media is justified when it very greatly 
reduces time of cleaning, when it facilitates 
inspection or eliminates returns because of un 
satisfactory cleaning, and for those parts where 
expedients such as brushes have been necessary 
to supplement solvent cleaning. Also, ultrasonics 
may permit the use of less complex solvents for 
cleaning jobs that require baths of extremely 
high solvent power; however, at present special 
problems such as these must be worked out by 
laboratory trials. 

Typical Installations — Ultrasonic cleaning is 
now being applied to material between manu- 
facturing operations, to finished components be- 
fore assembly, to partial assemblies and finished 
mechanisms, as well as in maintenance and re- 


conditioning. 








sta 


Fig. 5 This Ultrasonic System Cleans 1000 Ib 
of Automobile Steering Assemblies in One Hour 


Ultrasonic cleaning equipment is used to re 
move lapping compound chips and cutting oils 
from honed ball bearing races (% to 2 in. di 
ameter prior to final assembly. The cleaning IS 
done in a mineral seal oil bath with a focused 
titanate transducer of the 120° sector type having 
an effective length of 12 in. They move through 
the zone of ultrasonic cleaning at the rate of 
about 4 in per sec 

In another installation, also a final cleaning 
before assembly, machined parts for motive 
power control equipment are processed in tri 
chlorethylene at 140 to 160° F. over 100-k 
flat bar transducer elements having a total radi 
about 360 sq. in. Between 2000 


and 3000 Ib. of metal is handled in an hour 


ating surtace oft 


A fully automatic operation for cleaning auto 


mobile steering assemblies is shown in Fig. 5 


The ultrasonic section of the system has approx 


imately 150 sq.in. of transducer area and cleans 
1000 Ib. of metal in an hour. The 
first cleaned at 120 to 140° F 


activated trichlorethvlene 


assemblies are 
ultrasonically 
- then as they come out 
of the tank they are rinsed with cold solvent and 


go into a vapor degreaser which acts as a drier 


Ultrasonic cleaning should precede vapor ce 
greasing, if both are used. If the vapor degreaser 
is used first, it may extract readily soluble oils 
present on the part and heat-set the solids, so that 
even the best ultrasonic ope ration following will 
take much longer for the cleaning than if no 
On the other 


hand, vapor degreasing after the ultrasonic clean 


Vapor degreasing had been done 


ing will eliminate difficulties with draining and 
drying the parts and is recommended 
For watch cleanliness 
three ultra 


used A focused transducer 


movements, where 


standards are very high two or 
sonic stages are 
about 430 ke at an intensity of 30 watts per 
sq.in., has been found satisfactory with a batch 
type operation, The first cleaning is generally 
done in a light petroleum distillate with some 
organic soap. The second ultrasonic step is really 
a very thorough rinse, and any suitable organic 


solvent may be used 


Extreme care is always 
necessary in drying small precision mechanisms 
and there will be a series of rinses without inter 
mediate drying, preferably followed with warm 
dry air after final rinse 

Ultrasonic equipment is being used both in 
maintenance and reconditioning, but these are 
batch operations under varying conditions and 
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no data on typical installations are available at 
the moment. 

Limitations — The ultrasonic energy will assist 
a solvent to remove dirt from the interior of 
hollow parts or from between very close fits 
but there are limits to what can be done. For 
example, there is the familiar practice of packing 
ball bearings in heavy grease for storage. In a 
liquid that is not solvent for the grease the ultra- 
sonic cleaning bath will remove it very well from 
all accessible portions, but ultrasonics cannot re 
move the grease from the interior where the 
cleaning liquid cannot be forced in. 

Also, there has been a tendency sometimes to 
overlook the fact that the relation of the object 
to be cleaned and the ultrasonic cleaning bath 
must be such that sufficient mechanical energy 
reaches all of the surfaces that are to be cleaned 
Unless the transducer is big enough or the part 
to be cleaned is moved around or rotated so that 
each portion is subjected to an intensity above 
the cavitation threshold, the ultrasonic effect is 
lost. Several reported failures have been traced 
solely to the attempt to do a production line job 
with laboratory-type equipment 


Equipment 


Various factors may influence choice among 
the transducer types available, but the first step 
is to select a transducer having adequate area 
and delivering adequate mechanical energy for 
the job to be done; the rest of the installation 
can be adapted to the materials handling pro- 
cedures desired, 

Transducers can be used in any position ex 
cept radiating downward or at such an angle 
that the bubbles arising in the cavitating liquid 
will collect across the face of the transducer 
Flat or curved units may be located slightly 
above the bottom of the tank, radiating upward 
or they may be positioned along one or both 
sides, beaming across the liquid. The latter 
arrangement is frequently used in equipment 
where the work travels on a conveyer past mul 
tiple transducers. One manufacturer is market 
ing a tank with a pair of flat quartz transducers 
set in the two faces of a V so as to reduce 
shadowing 

All installations should provide means for fil- 
tering and recirculating the cleaning liquid. In 
addition to filtering, redistilling may be needed 
if there is much soluble material picked up by 
the liquid 

Tanks, washers and degreasers that have an 
ultrasonic stage need be no larger than similar 
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washers or degreasers without ultrasonics. In 
fact, many plants have converted existing tanks 
and degreasers by putting transducers in the 
bottom or hanging them on the sides of the tank 
This has been done with quartz and with barium 
titanate elements. 

Magnetostriction equipment available to date 
is constructed with the vibrating element and 
the tank as an integral unit. This can be sub- 
stituted for existing dip tanks in the conversion 
of cleaning lines. 

Established manufacturers of washers and de 
greasers will supply designs and equipment for 
new cleaning lines incorporating an ultrasonic 


step of any s‘itable type, and for small parts 


cleaning, particularly in batch operations, pack- 


ave units that include the necessary solvent 
handling equipment are available for all three 
transducer types. 

Generators — Most of the commercial genera- 
tors now available use vacuum tubes in electronic 
oscillator-amplifier circuits, somewhat like the 
power sources for induction heating 


Present-day small 


generators are relatively 
compact units requiring surprisingly little floor 
space for the amount of electrical and electronic 
gear packed inside the cabinets. They operate 
on 110 or 220-v., single-phase current, except in 
built to take 


Units presently on 


the larger sizes, which may be 


140-\ 


the market range from about 20 watts to 25 


three-phase current 


kilowatts of radio-frequency power delivered to 
the transducer. The frequency is adjusted at the 
factory to match the transducer selected Oper 
ating controls are on-off switches, or at most 


a dial or two for tuning and power control 
Costs 


In very general terms, cost of transducer plus 
generator is in the range of $2 to $5 per radio 
frequency watt for units between 50 and about 
500 watts output. There is a tendency for the 
relative cost to be lower as the rated power 
increases, to about $1 to $2 per watt for large 
installations 

Regardless of type effective transducer area 
is the best basis for figuring costs. In terms of 
transducer area, equipment is quoted all the way 
from approximately $20 to several hundred dol 
lars per square inch. These figures include gen- 
erator, transducer, and accessories, but not tanks 
piping, solvents and related supplies Thus 
$20,000 would be a rough minimum estimate for 


1,000 sq. in. of transducer area and the generator 


to drive it 8 





4 Times the Life-Span 
of “Gray” Iron 


Harnischfeger gets longer life 
and easier fabrication 
from Ductile Cast Iron 


In solving a machining problem, Harnisch- 
feger Corporation discovered how to greatly 
increase life of sheaves handling wire rope 
on their overhead cranes. 

The problem arose in machining sheaves of 
gray cast iron. Chill at the top and corners 
of rope grooves caused cutting tool breakage. 

When Harnischfeger annealed these cast- 
ings to improve machinability, the base or 
bottom of the rope grooves were softened. 
Ranging from 140 to 196 BHN, the softened 
grooves wore out prematurely and frequent 
replacements were needed . . . wasting valu- 
able hours of production time. 


Ductile Cast iron the answer 


Ductile iron, which has excellent wear resist- 
ance, solved the problem. 


Although the hardness of the Ductile Cast 
Iron was higher (240-269 BHN) than that of 
cast iron, it was free of chill at the edges and 
machined readily. But especially important in 
handling wire rope, the wear resistance pro- 
vided by Ductile Cast Iron gave the sheaves 
a 4to 1 longer life than gray iron. 

This is a simple example, showing how you 
get multiple savings by using Ductile Cast 
Iron. For here’s a material with the casta- 
bility of cast iron, and properties similar to 
those of cast steel. 

Get all the facts about the impact strength, 
wear resistance and machinability of this 
economical! cast iron. It’s several times 
stronger and tougher than gray cast iron. 
Send for a copy of “DUCTILE IRON, The 
Cast Iron THAT CAN BE BENT!” It’s filled 
with helpful data. Write for your copy now. 


OUCTILE : ; 
Way to cut downtime of overhead traveling crane. Grapple show: 
juctile i . at work in lumber shed is equipped with sheaves of Ductile Cast Iror 
ron.. . the cast iron Readily mac hinable, but resistant to wear from wire rope they out 


that can be twisted and bent last gray iron sheaves 4 to 1 


( orp., Milwaukee 46, W isc 


THE INTERNATIONAL NICKEL COMPANY, INC. °7 w.2'Vti's"s 


New York &, WN. Y. 


Equipment produced by Harnischfege: 
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Tentative Standard H-Steels 


TS41xx-H may contain 0.20-0.35 Si, 0.85-1.30 Cr, and 0.08-0.15 Mo 


| | 7S4130-H 
0.27 0. I5C, 0. 35 O.75Mn | 


(‘hoes Ae RE 


| N- 1650 Also for _ 
A:1600 TS4/32H 
| 


} 








34+— 
23 +433— em. 
x 
32 


+--+ 




































































a]_ts 








——+- — 





%”% 


TS4145-H'4-9* 
042-049C,| \_ 


| Both With 0.70-1.20 Mn * 
N /600 
A 1550 
i 1 


TS 4720-H and TS 8122-H 


' 754720-H 2 a | | 7S8/22-H| | | 
a ——T J \ 2k oo on + 
O17-023C, 045-075 Mn, ~ [ 19-0 25C, 060-095 Mn, | 
020 -0.35 Si, 0.85-125Ni, . Tm 020- 035Si, 015-045 Ni, 
~ 0.30 -0.60Cr,0/5-0.25 Mo - AN 025-055 Cr,008- 0/5 Mo— 

= 




































































4 














| N:/1700 








A:I700\— 















































1S wl - 


~ 














WwW 
Ww 
.v) 
© 
vo 
~ 
9 
> 
) 
= 
= 
S) 
9 
& 





TS86xx-H may contain 0.60-0.95 Mn, 0.20-0.35 Si, 0.25-0.65 Ni, 0.50-0.80 Cr, and 0.08-0.15 Mo 
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24 28 2 
Distance From Quenched End of Specimen, Sixteenths 
N means normalizing temperature for forged or rolled 
material; A means austenitizing temperature (both as 
recommended by S.A.E.). 


Hardness limits are specified in Rockwell C-scale units 
(no fractions) and can be scaled from the plotted points 
where not labeled at even sixteenths 
A.1I.8.1. list of February 1954 


METAL PROGRESS DATA SHEET; JULY 1955; PAGE 104-B 





LUDLUM TOOL STEELS are clearly marked 
you can’t mix up grades in your stock 


for - 
Production Men Only 


“TOOL STEEL HANDBOOK” 


We say “production men only” because 
this is a work book, not a picture book 
It's a case-bound volume of 196 pages, 
packed full of technical data on the analyses, 
uses, handling and shop treatment of all 
rades of A-L Tool and Die Steels. Sent 
ron but ask for it on your company 
letterhead, please 


Address Dept. MP-67 








“What's that piece?’ Are you 
sure?”’ In anybody's toolroom or 
stock racks, the best inventory or ma 
terial identification system is apt to go 
haywire once in a while—and some 
tuumes with grievous results 

But not when you're using tool steel 
grades produced by A-L! 
Ludlum Tool Steel is clearly marked 


Each length of 


with its grade name every few inches 
the entire length of the bar—stencilled 
in such a manner that the marking 


stays bright and clear, and can't be 
blurred or wiped off in handling 

Even a small crop end on a machine 
bench is readily identifiable—you can't 
go wrong. And that’s only a small part 
of the benefit you can realize by using 
Ludlum Tool Steels 


stocks coast to coast. Let our Metal 


available from 


lurgical Service go to bat on some of 
your tougher tool steel problems 
Allegheny Ludlum Steel Corporation, 
Oliver Bldg., Pittsburgh 22, Pa. 


For complete MODERN Tooling, call 





Allegheny Ludlum 
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FREE ON-THE-JOB DEMONSTRATION! 


See the difference! Feel the difference! Prove for yourself 
how exclusive B&L advantages help you do your best work 
faster, more easily. 


WRITE, WIRE or PHONE today for demonstration and Catalog 
1D-1053, Bausch & Lomb Optical Co., 63843 St. Paul Street, 
Rochester 2, New York (Phone: LOcust 43000) 


BAUSCH 6 LOMB 


et - 
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Fastest, 
easiest way 
to analyze 


METAL 
SPECIMENS 


BAUSCH & LOMB 
€) Ly UNM 


METALLURGICAL 
MICROSCOPES 


All-new comfort-first 
design... exclusive 
performance advantages... 
make all other 

metals microscopes obsolete! 


NEW EASE! Your hand rests on table for effortless 
precision focusing and mechanical stage control. 
Binocular eyepieces inclined at comfortable viewing 
angle. You remain relaxed, fatigue-free, throughout 
prolonged examinations. 


NEW SPEED! Ball bearings and rollers quickly float the 
microscope into critical focus, without drift or binding 


NEW ACCURACY! Pressure-loaded ball bearings 
assure lifelong centration of Roto-sphere nosepiece, 
for identical repeat settings. Balcote anti-reflection 
coated objectives provide vivid, detailed images 

for dependable analyses. 


NEW VERSATILITY! Monocular tube, for 
photomicrography and measuring, 
readily interchangeable with binocular 
body. Choice of vertical or transmitted 
illumination, Optional 

mechanical stage. 





Properties of Arc-Cast 


Molybdenum 


By NORMAN L. DEUBLE* 


The high-temperature strength of molybdenum is significantly 
increased by alloying to well above the levels 
obtained with conventional gas-turbine alloys. (Q general, Mo) 


r 

i properties of unalloyed molyb 
denum have been satisfactory for most electric 
and electronic applications, which until recently 
accounted for almost all its uses. With the intro 
duction of the are-casting process, however 
emphasis has shifted to engineering applications 
at high temperatures, where alloys are neces 
sary for better strength. 

The Office of Naval Research sponsored a 
program at Climax Molybdenum Co. of Michi 
gan to determine the effect of 20 elements on 
the properties of molybdenum. Some of these 
alloys were completely soluble in molybdenum 
over the range examined; others, merely with 
in a limited range. The alloys that contained 
intermetallic compounds proved to be too hard 
to process with available facilities. Therefor 
intensive development is being confined at pres 
ent to solid-solution alloys, which depend en 
tirely on mechanical working for strengthening 
The following four alloys in this category are 
now considered commercial: 0.3% Cb; 0.5% Ti 
1% V; 2% W. The first three have higher strength 
at elevated temperatures than unalloyed molyb 
denum; the last has superior weldability. Re 
search is continuing on other alloys that may 
become commercial with development of im 


proved fabricating methods. 
Physical and Mechanical Properties 


As far as is known, there is no significant 
difference in physical properties between un 
alloyed powder metallurgy and arc-cast molyb 
denum, provided the former has been worked 
sufficiently to give a density approaching the 


Unalloved 


arc-cast molybdenum in all conditions, including 


theoretic il value ot 10.223 Vv per | 


arc-cast ingots. has this density. The present com 


mercial are-cast alloys may be considered to have 
substantially the same density as unalloved arc 


cast molybdenum 


Notable among the physical properties of 


molybdenum are its high melting point (4730° 
F.) and its exceptionally high modulus of elas 
ticity. (Young's modulus and modulus of rigidity 
at 80, 500, 1400 and 1600° F., are 
16.0, 43.2 


and 15.1 million psi 


respectively 
99.9 and 39.9, and 17.4, 16.4, 15.1 
In fact, the Young's 
lus of molybdenum at 1600° | 


modu 
is about a third 
greater than that of steel at room temperature 

The excellent resistance of molybdenum to 
cracking on repeated heating and cooling is in 
dicated by the combination of high thermal con 
coefficient of 
While these prope rties have not been determined 


ductivity with low expansion 


as yet on all four commercial alloys, some work 


has indicated that ulditions in the 


alloving 
amounts now used cause only relatively minor 
changes (Fig. 12 


The ree hanic al moly bdenum 


properties of 
are governed large ly by the amount of mechani 
cal working done below its recerystallization 
temperature. The four arc-cast 
offered 


similar to unalloved molybdenum 
in that they are not heat treatable 


moly bole ritimn 


base alloys 


commercially today by 


Climax are 
ind ae pt nd 
on mechanical working for strengthening 
RKoom-temperature properties of molybdenum 
and its alloys are extremely sensitive to mechani 
cal and thermal treatment. strain rate stress 
system and purity Careful processing is re quired 


to obtain best prope rt 


*Manager, Metallurgical Ds elopment Dir Chi 
max Molybdenum Co., New York City. Thi the 
fourth arti le im a scTic cn irc -cast molvbdenum 
that started in the April issue 
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Table I 
of 2% Tungsten Alloy* 


Effect of Processing on Room-Temperature 


Properties at which this occurs de pe nas 


on composition as well as on 
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the amount of mechanical 
working. A 


room-te mperature 


large los mn 
strength 
therefore accompani re 
crystallization of mechani 


worked 


Stress-relieving 


molvybdenu ! 
hye low the 


te mpera 


cally 


recrystallization 








e045, C., 
(Rolled bar 
t Drop of beam 
$1 /4-In 


per hir 


remaindet 


diame te sper 


| immen iit 


in clast HOC, 


1650" | b) i tie at 4 I 


range per nr, in pla 


lable Ul 


ture Tensile Properties of 2% Tungsten Alloy 


Effect of Size of Test Specimens on Room-Tempera ile 


‘ lone ition 
relativel 
Phe 
the 


ture increases the 


but has only a 
small effect on strength 


effect of 


rie hanic al 


processing on 
properti ot a 
tungsten-molybdenum alloy 
with room-temperature ten 
properties similar to those of 


unalloye dl molybdenum 1S shown it} 





SprcimMt STRENGTH, P 


Conpition Diam.* Pens Yrres 


As rolled , is 83.200 1) 
} » 400 
After | h ‘ 


at 1800" I 


69,500 


j00) 69/00 


sO) OOO 


400) 68 BOO 


HOO 69.900 


After | hi 10) 19.600) 


at 23500" | 1/4 700 19.800 





lable Il 

The ductility 
room temperature are gre ith 
fected by the An in 
the used 


and toughne 


stram rate 


Strain rate rol 
shift the 
transition temperature from slight 
to slightly 
Strain 


controlled in 


ast ith 


testing may easily tensile 


above 


rate 


ly below room 


temperature must 





therefore be testing 





* lest specimens cul from rolled 7 /#-in. bat 
{Drop of beam 
tin | in. for 0.250-in 


diame ter 


diameter specimens 


Specimens 


Hardness and strength at room temperature 
increase with increasing amounts of mechanical 
working below the recrystallization temperature 
By swaging and drawing to fine wire, tensile 


strengths up to 300,000 psi. may be obtained 
When mechanically worked molybdenum is re 
heated at increasing temperatures, evidence of 
recrystallization is shown by a sudden drop in 


hardness at room t mperature The temperature 


o 
°o 


~N 
o 


Unalloyed Mo 


Ou 


most 


consistent re 


molybdenum laboratory 
the 


sults with strain rates of 3 


obtained 
pr ! hy 


within the elastic range and 60 


per hr. within the plastic range 


Changes in the size of the tensile specimen also 


affect the properties of molybdenum more than 


those of most other metals elongation and re 


duction of area are primarily affected (Table II 
Molybdenum, like 


so-called transition 


Transition Temperature 


ferrous metals displays a 
temperature at which a change from ductile to 
brittle behavior takes place as the temperature 


is lowered. The position of the transition term 





Btu. Sq. Ft./Ft./Hr 


400 600 800 1000 


Temperature, F 


1200 
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Fig 12 Effect of Ten 
perature and Alloying 
on the Thermal Con 


ductivity of Molybdenum 


1400 1600 1800 





Fig 13 Effect of 





Temperature on the 
Toughness and Duc 

tility of Recrystallized 
Molybdenum for Vari 


ous Stress Systems 


*) 
o 


o 
oO 


Charpy Energy, Ft.-lb 








perature depends not only on the purity of mo 
lybdenum and its thermal and mechanical his 
tory, but also on the strain rate and stress system 
Fig. 13. The ductility and toughness of a sample 
increase with increasing temperature with de 
creasing strain rate, and with decreasing restraint 
imposed by bi-axial or tri-axial tension. Ther 


fore, although the transition from ductile to 


brittle takes plac e in a relatively narrow temper 


ature range in any one type of test, the transition 
temperature of a specific bar may vary over 


several hundred degrees 


depending on the 
criterion used to determine it 


The effect of processing on the transition tem 


Table IV — Effect of Composition and Processing 
on Tensile Transition Temperature Ranges 





ME. TRANS TION 


(CONDITION Rano 


As rolled +15 
Stress-relie ved 
Recrystallized 


li As rolled 
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0.024°, CC, 0.45° li Recrystallized 
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ongation ond Reduction of Are 


Keyhole Notch 
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Unnotched Square 

















‘Ee! 


400 1000 


Testing Temperature, F 


perature 1s not constant but is affected by com 
position and method of testing: see Table IV and 
Fig. 14 and 15 
Elevated-Temperature Properties — One of 
the properties most desired in metals to be used 
at elevated temperatures is a high reerystalliza 
tion temperature. Recrystallization removes the 
strengthening resulting from mechanical work 
ing; therefore, higher recrystallization tempera 
tures permit taking advantage of this strengthen 
Table \ 
shows the increase in recrystallization tempera 
ture that can be 


ing at higher operating temperatures 


gained by small additions of 
columbium, titanium and vanadium as « ompare dl 
to unalloyed molybdenum 

Since some of the main applic ations contem 


plated for molybdenum and its alloys involve 


Table V 


Effect of Composition on Recrystallization 
Temperature 
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Fig. 14 and 15 — Effect 
of Processing on the Im 
pact (V-Notch) Transi 
tion Temperature, Unal 
loyed molybdenum (con 
taining 0.015% C) at left 
0.45% Ti alloy at right 
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elevated temperatures the load carrying ability mined on unalloyed molybdenum and three of 


at these temperatures is of prime importance 


the commercial molybdenum-base allovs proc 


The comparative mechanical properties at room essed under conditions as nearly alike as pos 


and elevated temperatures have been deter sible. Some of these data for unalloved molvb 
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denum and the 0.45% Ti alloy, 
which seems to have the best 
combination of room and ele- 
vated-temperature properties 
are shown in Table VI and Fig. 
16 and 17. The 0.24% Cb and 
1% V alloys have slightly lower 
strength than the 0.45% Ti alloy 
The 2% 


ly the same elevated-tempera 


W alloy has substantial 


ture unalloyed 


molybdenum, although its weld- 


properties as 


ability is superior 

The ductility of molydenum 
and its alloys at elevated tem 
peratures is ample for almost 
virtually 
every instance the final elonga- 


any application. In 


tion in. stress rupture tests was 
over 10% for stress-relieved 


specimens and two to three 
times greater for fully recrystal 
lized specimens. The high values 
for reduction of area ( generally 
over 50%) found in ruptured 


indicate substantial 


specimens 
localized deformation 
The effect of allov content on 


elevated temperature properties 


Fig 18 — Comparative 
Creep Strength of Molyb 
denum-Base Alloys and 
Other Alloys Used at 
Elevated Temperatures 
Based on sec ondary-creep 
rate of O.0O01% per hr 


- 


Table VI — Effect of Alloy Content and Processing on Room and 
Elevated-Temperature Properties of Molybdenum Alloys. 





Ss ‘ Pe 
[ESTING TRENGTH I 
( ONDITION 


Lemp 


YrIetp 


PeNSILI 


Unalloyed Molybdenum, 0.015 ¢ 
As rolled 81” | 


1200 


» /B-In 
102.200 B. BOOT 
69 600) 19 BOOT 
1600 2 O00 47.0001 
Stress- Rl 97 200 RY. 900 


relieved (a 1200 65.200 A. 1007 
1600 2 400 
Recrystallized 81 


2150" I h 


55.4001 
8200 5 900 
1200 3.600 11.000 


1600 25,100 


0.45% Ti Alloy; 5/8-In 

As rolled 82 112.900 96.700 
1YOoO 101. 300 

lhO0 


nT 


BO HOOT 
BI .OOOT 
O94 TOT 


86.900 
Stress- HO 132.100 
relieved (a 1200 100.500 | 84.0004 
1600 BB 3500 76.5001 

Recrystallized 8 » 500 


245% I h 


yp te) 
1200 13.700 
1600 


19.900 15.400 


As rolled 115.100 | 89.0001 
ZOO 44.900) 68 5007 
lOO 


4.400 64 BOOT 


Stress 3 +000) 87.9001 
relieved (a | 84.700 | 62.6004 

lov) (n) 62 BOOT 
Recrystallized } 42,900 


ZH” | / YOO 


5.900 
99 200) 10.400 


1600 $7,500 14.500 





ELONGA 
riONe OF 


Diameter Rolled Bas 


24 BE. 


Ho HA 
Diameter Rolled Bar 


0.45% Ti Alloy; |-In. Diameter Rolled 


REDUCTION 
AREA 


1°, Hl.i‘ 


18 84.2 


69.0 
Bb. | 
88 
; 

) 4 


> 
} 


) 





*).1°, offset yield strength taken from 


“* 


mens trom 


strength values from drop in load 


tin | in. for 0.250-in. diameter spe« 


().430-in. diameter specimens from |-in. bars. * 


a) | hr. at 1800" I / hy 





plot alother 


it indicated t mpera ture 





0.00001 % Per Hr 
70Cu — 30Ni 


} 


-— + — 


Cu Ni —P Te 


60 —40 Noval 
Brass 


1000 Psi 


Stress 


—5 
Arsenical 
Copper 


st. 





Melted and 
Hot Worked 


Titanium + 


Gas Turbine Alloys 
Normally not Heat Treated 
Normally Solution Treated 
and Aged 
Cast Alloys 


> + 
18Cr—8Ni 


Chromium. Base 


60Cr —25Mo 


5Fe 


TT a rt 


. . > 
Molybdenum-Base 
Alloys 

, > 


yy ee 
\\4 


Cast 26Cr 


Cast 





1000 


Temperature, 


1200 


1600 
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Ti alloy 
had the best strength, with unalloyed molyb- 
and the 0.24% Ch and 1.02% \ 
alloys intermediate 


is pronounced, On the whole, the 0.45% 
denum lowest 


Prior processing has a marked influence 
Generally, fully recrystallized samples had about 
1) to 50% lower rupture strength (100 hr.) at 
1600" F 


same grade, The difference lessened as the test 


than stress-relieved material of the 
ing temperature increased in relation to the 
recrystallization temperature. The 0.45% Ti alloy 
with the highest recrystallization temperature 
showed no recrystallization during tests run at 
2000" F 


had appreciably higher strength than fully re 


therefore, stress-relieved material still 


With 
the other hand, recrystallization took place dur 


crystallized unalloyed molybdenum on 
ing the holding of the stress-relieved specimens 
at 2000° F 


and fully re rystallized spec mens had essential 


with the result that stress-relieved 


ly the same final strength at the conclusion of 
testing. This emphasizes the importance of alloy 
ing additions that increase the recrystallization 
temperature 

The outstanding strength of molybdenum-bas« 
alloys at high temperatures compared to other 
metals and alloys is emphasized by Fig. 18. It 
is obvious that the creep strength of molybde 
num-base alloys far exceeds that of other metal: 
and alloys at temperatures above 1600° | eS 


High Strength 


Steel Parts ... by New Powder 


’ 
= pants from metal powders which 
are characterized by high density and a com 
bination of hardness, strength and ductility 
approaching very closely that of wrought ma 
terial of the same alloy and carbon content are 
now being produced by Isthmian Metals, Inc 
The mechanical properties of these products are 
particularly suited for small, close-tolerance 
highly stressed parts for guns, business machines 
and instruments 
Steel produced by these processes can be heat 
treated like ordinary wrought steel to yield a 


wide range of hardness and a corresponding 


range of tensile properties. The mechanical 


properties which can be obtained with the two 
grades produced are shown in Fig. 1. The com 
position of Grade A is similar to $.A.E. 1080 and 


*Vice-President, Isthmian Metals. Inc Boston 
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Metallurgy Process 


(H general, ST) 


By JOHN W. YOUNG* 


is obtained by carburization of a low-carbon 
about 0.10%) steel compact Grade B is similar 
to S.A.E. 1060 but all the carbon is incorporated 
in the original powder mixture 

The most important single factor in attaining 
high mechanical properties was found to be a 


Whereas ten 


sile strength is roughly proportional to density 


high density ratio (low porosity 


ratio, other properties such as elongation, reduc 
tion of area and impact strength show a very 
abrupt improvement at a “threshold” density ra 
tio of. about 974% 
between density ratio and reduction of area meas 
Density 
above 98% of full density are readily obtainabk 


Figure 2 shows the relation 


ured on tensile test specimens ratios 
with the process 
The preliminary processing necessary to pro 


duce high density includes selection and blend 





ing of the powder mixture briquetting sintering 
and coining. Some carbon may be introduced in 
the original powder mixture but if the steel is to 
contain a high carbon content most of it is intro 
duced by gas carburizing methods after coining 
The carburized piece may be heat treated, case 
hardened, or electroplated by conventional meth 
ods to sec ure the desired surtace condition hard 
ness, and mechanical properties 

A good example of the parts produced is the 
gun sear, Fig. 3, which requires ¢ lose dimension 
al tolerances, good mechanical properties and a 
48 to 53. The critical di 
mension between the two parallel surfaces was 
required to be 0.030 + 0.001 in 
irregular shape it had been difficult to hold to 


surtace hardness ot ( 
Because of thei 


this tolerance in conventionally machined pieces 
However, it was maintained successfully in the 
powder metallury process 

The process s« hedule used in produc ing these 
pi ces Was as follows 


Powder Mix 


der 50 mesh 


Annealed electrolytic iron pow 
blended with 0.5% stearic acid 
0.05% carbon, and 0.63% terromanganes« 


Approximately 27 tons pel sq i 


Briquetting 
pressure, on Stokes R-4 mechanical press 

First Sinter — 2 hr. at 2000° F. in cracked am 
monia atmosphere 

Lubrication — Thin soap film 
Coining — 72 tons per sq. in. pressure 

Carburizing and Equalizing —8 hr. at 1850” 
F., in cracked ammonia-methane atmosphere in 
equilibrium with 0.8% carbon 

Machining — Conical-shaped hole and semicir 
cular shape around hole ae hined 
In oil, from 1500° F 
575 to 600" F 


This resulted in parts having a surface hard 


¢ suen hing 


le mpering 


of C-48 to 53 and a final density ratio of 
1% or more ( arbon content was approximate 
0.8% at the surface and approximately 0.1% in 
center The 


microstructure was typi al 





of good wrought steel as is shown by the micro 
graphs in Fig. 4. Sears were tested under actual 
firing conditions in a rifle for 20,000 rounds with 
out failure or detectable wear. The estimated life 
expectancy of the weapon itself is 4500 rounds 

The bayonet butt plate shown in Fig. 3 is cost 


lv to fabricate by conventional machining meth 


ods because of the rectangular hole, the T-shaped 


slot, and the elliptic contour. It has been ma 
chined from bar stock or forgings hardened and 
tempered to Rockwell (¢ 


ments can be met by Class A steel compat ts. The 


$3 to 38. The require 


processing steps used were as follows 

Powder Mix — Annealed electrolytic iron pow 
det 100 mesh) blended with 1% stearic acid 
and 0.9% manganese 

Briquetting — 33 tons per sq, in. pressure 
First Sinter Shr. at 2000° F 


Lubrication 


in dry hydrogen 
Thin film of stearic acid 
Coining 100 tons per sq. in. pressure 


Anneal — 1 hr. at 1000° F. in dry hydrogen 


Reduction of Area 


96 97 
Density Ratio 
4 Relation Between Reduction of Area 


Tensile Test and Density Ratio Shou 
Abrupt About 97 


Improt ement at 


/ ig / Mechanical Propertia 








of Powder Metallurgy Steel 











—_—— Class A steel (color bands) cor 





10 120 130 140 150 
Tensile Strength, 1000 Psi 


Elongation and Reduction of Area 


170 180 re sponds to S.A. 1080: Clas 
Bi similar to S.Al 1060 





cate. 
al 


Fig. 3-—~ Gun Sear (Right) and Bayonet 
Butt Plate (About Three-Quarters Size) 


Machining — Mill side slots, drill hole, broach 
the tips, 
Carburizing —8 hr. at 1700° F. in hydrogen 
propane mixture, 
14 hr. at 1700° F 
methane mixture 
Quench — In oil, from 1550° F 
Temper — % hr. at 900 to 925° F 
The powder metal parts had a surface of C-33 
to 38 and a density ratio of at least 98%. They 


were given simulated service tests and passed 


Equalizing in hydrogen 
~ = 


successfully. They were also tested by inserting 


a T-shaped bar in the T-slot and another bar in 


Fig. 4— Microstructure of the Carbu 
rized Powder Metal Gun Sear. 100 


ta 











T 
| 
\ 
a 








METAL PROGRESS; PAGE 112 
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the rectangular hole, and applying tensile stress 
They 


showed 50% higher strength in this test than 


until the parts ruptured at the T-slot 


pieces made from steel forgings. This was du 
not to higher strength of the powder parts, but 
rather to the fact that they had fillets in corners 
of the T-slot which were smoother and more per 
fectly formed than in the forgings. This illus 
trates a common advantage of powder metal 
parts over mat hined parts 

To obtain high density it is necessary that the 
iron powder should be annealed soft, contain 
not over 0.3 to 0.5% of alloying elements ( exclud- 
ing carbon, which should be less than 0.15%), and 
undissolved inclusions less than 1% by volume 
Annealed electrolytic iron powder fulfills these 
requirements, Some manganese is added to s« 
cure good heat treating properties in the final 
part This is done by the inclusion of a small per 
centage of ferromanganese powder in the initial 
powder mixture 

When a compact of iron powder containing 
ferromanganese is sintered, the manganese be 
comes oxidized as a result of oxygen and water 
which are always present. The manganese oxides 
remain undissolved and have a harmful rathe1 
than a beneficial effect. To avoid this, powdered 


graphite is included in the powder mixture, the 


Ba Pos 
he ie 


ana 





amount being determined by the oxygen present 
and the desired carbon content of the core of the 
compact after sintering. During sintering, this 
graphite prevents oxidation of the manganese 
part of the graphite being removed from the com 
pact in so doing. In making Class A steel the car 
bon content of the core of the compact is reduced 
to about 0.1% during sintering which leaves the 
compacts soft enough to be re pressed easily to 
density ratios of over 97% at pressures of 60 to 80 
tons per sq. In 

When it is desirable to have more carbon in the 
core of pieces, particularly in larger sizes, extra 
carbon is used in the original powder mixture 
After removal of a small amount of carbon during 
sintering, the desired amount of carbon (up to 
0.60%) will remain in the core. Since more carbon 
in the iron increases its hardness, such pieces can 
not then be re-pressed to as high density and do 
not have as good mechanical properties as Class 
\ steel. Steel made in this way is called Class B 
steel and has the mechanical properties shown in 
the black curves of Fig. 1. It is particularly use 
ful in making larger parts for which through- 
carburizing would take too long. 

Extra carbon Can also be introduced by vas 
carburizing after the re-pressing operation, all 
the way through in the case of small pieces, 01 
as a case of predetermined carbon content for 
both small and larger pieces. Often parts need 
not be carburized long enough to produce a uni 
form carbon content throughout, since most parts 
require the hardness, wear resistance, and 
strength imparted by high carbon content only 
near their outside surfaces. In fact, one of the 
most useful modifications of the process is that 
in which enough carbon is used in the original 
powder mix to produce a tough low-carbon core 
and after the second pressing, a thin case is ob 
tained by carburizing and is hardened to produce 
a wear resistant surface 

\nother of the requirements for getting the 
necessary high density ratio is that the pressures 
used in the two pressing operations should be 
within certain critical ranges. The pressure used 
in the first pressing operation should never be 
over 40 tons per sq. in. Higher pressures weaken 
rather than strengthen the final piece by causing 
cTac ks which cannot be healed in the subsequent 
sintering, coining and heat treating. The pressure 
used in the final pressing must be at least 60 tons 
per sq. in. in order to produce the required criti 
cal density ratio 

Friction between the compact and the die 


walls must be minimized in coining if a high den 


sity ratio is to be obtained. Belore coining, the 
briquets contain a high percentage of intercon 
nected porosity. If a penetrating lubricant wer« 


applied, its presence in the pores would prevent 


their being closed by coining and the density 
would be low. Isthmian has developed a method 
of applying a film of soap to the briquets in such 
a way that it does not penetrate the pores, The 
soap 1s dissolved in water and used to coat a 
quantity of pellets of the type which are used in 
barrel burnishing. After coating, the pellets are 
dried, leaving them covered with a thin film of 
dry soap The briquets to be lubricated are then 
tumbled with the coated pellets and themselves 
coated with a thin film of soap. The pellets are 
chosen of such a shape and size that all the sus 
faces, including internal angles and holes of the 
briquet, receive a thorough coating 

After re-pressing, additional carbon is intro 
duced into the pieces by gas carburizing. In the 
case of Class A steel practically all the carbon 
In the Class B steel 
the core will contain its required carbon and ad 


is introduced at this stage 


ditional carbon is introduced only as a high-car 
bon case. When the carbon is to be diffused all 
the way through the parts the total carburizing 
time can be minimized by first carburizing the 
parts in an atmosphere of high carburizing poten 
tial for approximately one-third of the total tine 
then reducing the carburizing potential to be in 
equilibrium with the desired carbon content of 
the parts 

All the operations in preparing the powder 
compacting, sintering, and carburizing that are 
used in the Isthmian processes are done with 
standard equipment which is commercially avail 
able. The briquetting operation is performed on 
conventional mechanical powder presses The 
coining is done on hydraulic presses because they 
can be adjusted for a predetermined pressurs 
rather than for a predetermined length of stroke 
The carburizing requires a gas furnace equipped 
with a carburizing-potential sensing element and 
automatic control of the carburizing potential ot 
the furnace atmosphere 

Carbide die-cavity inserts are used in the coin 
ing dies, and show no wear or abrasion after long 
runs, Steel dies may sometimes be used for 
briquetting but carbide inserts are preferred 
particularly for long runs, For most parts, sepa 
rate die-and-punch sets are required for the first 
and second pressing operations, Both dies of a 
set are made to ordinary diemaking tolerances 
yet can produce finished parts with uniform high 
density ratio over the entire part 6 


JULY 1955; PAGE 113 





Effect of Neutron Radiation 
on Aluminum Alloys 


By R. V 


STEELE and W. P. WALLACE* 


The tensile strength and yield strength of aluminum alloys 
were increased by neutron irradiation. Ductility of annealed samples 


was decreased but not as much as if the same increase in strength 


had been obtained by heat treatment or mechanical means. (Q23, Al) 


ry” 
a errecr of neutron radiation on the 


mechanical properti s of metals is of interest to 
those who are engaged in the design, construc 
tion or operation of nuclear reactors and accel 
erators, Unfortunately, little information is avail 
able and rine iT of it is based pon single or, at 
most, only a few specimens 

To obtain accurate information on the behavior 
of aluminum alloys, 224 specimens were pre 
pared from three alloys, in two conditions or 
tempers for each alloy 


alloy. Fight 


and on temper for an 


additional 


specimens from 


Ae h 


*Mr. Steele is now with Pratt & Whitney 
Co., University of California Radiation 
Livermore; M1 
Operations 


Aircralt 
Laboratory 
Wallace is with Hanford Atomi 
General Electric Co., Richland, Wash 


40 


1000 Psi 


Stress 


0,003 


Strain, In 
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ked it ran 


alloy condition or temper were pi 
24 remaining 


! 


dom for control 


purposes the 


amples 


from each alloy condition o1 


te mper 
were irradiated. All specimens for each Hon 
were machined from the same sheet. Table | list 
the alloys used 

For irradiation the ample Ss were 


the Materials Testing Reactor at At 


inserted in 


Idaho 
for a total neutron irradiation of 1.26 10) 
neutrons per sq.cm with an estimated fast neu 
tron exposure of about 1 * 10°" neutrons per 


sy.cm, Specimens were water-cooled during 


Typical Stress-Strain Curves for Alloy 
1100 (2 8) Which Illustrate the Effect of 
Neutron Irradiation on the Properties of 
Annealed and Strain Hardened Material 


40 


0 


0.100 0.200 


Elongation, In 


0.0150 





Table I — Alloys Used for Neutron Irradiation Tests 





NOMINAL COMPOSITION 
TEMPER 


ry MN ZN O7rners 
annealed 
14 Strain hardened (half-hard 
annealed 
$4 strain hardened and stabilized (half-hard 
annealed 


Solution annealed and aged 


A 4S Cold reduced 50°; in thickness ; o.10 4 O10 











*The first three specimens were 0.032 * 0.250 & 0.500-in. gage length; 5154 specimens were 0.062 in. thick 
tAlso includes 0.60% Si and 0.15% Ti 


4 Baldwin SR-4 strain indicator was used to 
irradiation and the temperature of the specimens obtain a continuous record of strain within the 
was estimated to be approximately 150° F limits of the gages. The straining rate for all 

They were positioned so that any effect due tests was 0.010 in. per min. After rupture the 
to temperature variation or flux distribution over-all extension of the samples was measured 
would affect all alloys approximately an equal and recorded, The data for the mechanical prop 
amount. A notching system was devised to erties are summarized in Table I 


identify each specimen’s position vertically and Both tensile strength and vield strength wer 


horizontally relative to the entire test assembly increased significantly by the neutron irradia 
The statistical variation of the test results and tion; for 1100-0 (2S-O) and 6061-0 (615-0) 
the variation in radioactivity of each alloy indi- vield strength was almost tripled and tensile 


cated that any effect produced by thermal gra strength doubled by the exposure. For annealed 
dients or by flux perturbations was less than 4% material, elongation values were reduced but the 
Since this error was well within the statistical] ductility was greater in alloys strengthened by 
variations expected in testing any particula radiation than is obtainable in the alloy strength 
alloy, the thermal and flux gradients were as ened by strain hardening to the same level. For 
sumed to be within 4% over the tested section example, the tensile values of irradiated 5052-O 

The irradiation specimens were unloaded from (annealed) are 37,400 psi, tensile strength and 
the sample container in Livermore Research 30.6% elongation; strain hardened 5052-H 34 has 
Laboratory “hot” cells. All were checked for 36,000 psi. tensile strength and 11.2% elongation 
dimensions before and after irradiation. Strain The ductility of alloys previously hardened by 
gages of the SR-4, A-8 type were bonded to all either heat treatment or mechanical means either 
of the control and irradiated specimens prior to showed a very small loss or actually increased 


tensile testing in value after exposure ( ) 


Table If — Summary of Test Results 





NUMBER Yietp STRENGTH Tens 


MATERIAI CONDITION 
' , or Tests Psi P 


1004) Control specimens 6 BOO 4 13.000 4 
Irridated specimens y 17,100 26,000 4 
1 100-H 14 Control specimens 16.000 4% 1/ 300 4 
Irridated specimens : 24.000 4 26,000 4 
V5? Control specimens 7 14.700 4 IQ JAN) 4 
Irridated specimens y 22 900 $7, 400 4 

1052-H 34 Control specimens 29 WOO +8 46.000 
Irridated specimens ; 16.400 4 14.700 4 

HUH] 40 Control specimens 9.4600 4 18.050 
Irridated specimens y 25,600 37,300 4 

H061-T 6 Control specimens +8. 500 15.000 
Irridated specimens 23 4.400 +6) 10.600 4 
154 Control specimens +7 BOO 4 14.700 4 





Irridated specimens 10.800 4 57,800 4 
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Automation 


in 
Welding Rod 






Manufacture 


By E. C 





WRIGHT* 


With only 25 men per shift, the new Westinghouse Electric Corp. 


welding electrode plant can produce almost 50,000,000 Ib. 
of electrodes annually. Automatic equipment is used throughout 


W ru a total labor force of less than 25 


men in each shift, the new welding electrode 
plant of Westinghouse Electric Corp. in Monte 
vallo, Ala., can produce almost 50,000,000 Ib. 
of electrodes annually, 10% of estimated national 
consumption. The operation from unloading hot 
rolled wire coils from incoming cars through to 
packing is almost entirely automatic and most 
of the only labor required is for adjustment of 
machines and ovens and tor maintenance, 
The welding electrode wire is obtained from 
steel mills in Birmingham in carload lots, hot 
finished and unpickled. Most of it is furnished 
in the standard rod size of 0.234 in. in coils. 
Special wire sizes are ordered for electrodes 
of larger diameter. The wire is run through a 
mechanical descaling machine which eliminates 
all pickling operations by passing it through a 
series of rolls that bend the wire to 90° in three 
different planes, thus cracking and loosening the 
mill scale. The wire is then passed through 
buffing brushes to remove the loose scale. 
The clean wire is lubricated and cold drawn 
*Professor of Metallurgical Engineering, Univer 


sity of Alabama, University, Ala 
for Metal Progress 


Consulting Editor 
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and the unusual overhead construction of baking ovens saves floor space. (T5) 


to size. Two draw blocks, with several spindles 


each, are sufficient for the daily requirements 
The hot rolled wire from the coils is threaded 
through the descaling, lubricating and drawing 
blocks continuously, 

Coils of drawn wire are next transferred to 
rod cutting machines where the wire is straight 
ened, sheared and automatically stacked for the 
next operation. A very clean cut, free of burrs 
is made on these machines. Cut rods are carried 
by conveyer to the flux coating section 

The chemicals used to compound flux mixtures 
are stored in carload lots in the back end of the 
plant. Proper ingredients are charged into one 
of two mulling machines, where water is added 
to temper the mix. The mix is mulled for several 
minutes to a stiff consistency and then pressed 
into cylindrical slugs about 18 in. long and 10 
in. in diameter. These molded slugs are then 
ready for the cartridge chamber of the extrusion 
press, of which there are two. The cut rods are 
fed into the coating die at a rate of 1000 per 
min., coated to uniform thickness with extruded 
flux and ejected onto another conveyer. This 


conveyer passes through a brushing machine 


where the coating is removed from one end of 











Section of the 450-Ft. Oven Used to Cure Ele 
trode Coatings at Temperatures Ranging From 
300 to 750° | Baking time is 30 min 








FluxCoated Elec 

1000 per Min Into 
150-Ft. Baking Oven Located 
a kt Abowe Floor Level 
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the rod —and then continues through one of 
the baking ovens to the scales on the packing 
floor, The rods are weighed and packed in an 
automatic machine 

The baking ovens are of unusual construc 
tion; one is 250 ft., and the other 450 ft. long 
both are located 30 ft. above the plant floor on 
cross girders, and thus occupy no valuable floor 
space, They are heated by natural gas; automatic 
temperature control is by resistance pyrometers 
Baking temperature for the carbon steel rods 
varies from 300 to 400° F., 
coating for stainless steel rods, it may be as high 
as 750° F 

All of the electrodes of the American Welding 
Society's 6000 series are 


low-carbon manganese steel 


depending on the 


made from the same 
Properties of de 
posited metal and welding characteristics of the 
rods are controlled by the composition of the 
coating. For example, E 6010 is high in cellulose 
plus sodium compounds; E 6011 replaces the 
sodium with potassium compounds. E 6012 and 
E 6018 titania for the 
E, 6020's coating is high in iron oxide. Modified 
E 6013 and E 6020 have iron powder incorpo- 
rated in the coating 

Coatings in A.W.S. 7010 and 7011 rod are 
similar to E 6010 and E 6011. 7020 has a high 


substitute cellulose. 
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Bank of Ten Machines Where Coils 
of Wire Are Straightened and Cut to 
Proper Size for Use as Welding Rods 


iron oxide coating, and 7016 rod has a lime 
titania mixture 

Stainless steel electrodes are made by prac 
Difterent 


howeve I and 


tices steel rods 


similar to carbon 
drawing lubricants are necessary 


characteristic lime or lime-titania 


coatings 
are applied 

At the opposite end of the plant rods for non 
ferrous brazing are produced separately, sinc 
they have no flux coating, but are used with 
special fluxes brushed on the work. Two types 
of brazing rods are being produc ed a) coppel 
phosphorus alloy and (b) a copper-silver-phos 
phorus alloy. The alloys are received in the form 
of cast slugs approximately 2 in. in diameter 
and about 5 in. long. These slugs are heated to 
a forging temperature of 1100° F. in a small gas 
fired rotary furnace and then passed to a press 
which extrudes the various sizes required. Hot 
rods leaving the press are quenched in water 
wiped to remove the oxide scale and coiled 
Coils are then taken to a straightening and cut 


ting machine, weighed and packed for shipment 


Only three men are necessary to operate this part 


of the plant r=) 





This is the cell room in ELecrromet’s new electrolytic manganese plant at Marietta, Ohi 


Now Available! “ELECTROMET”’ 


Trade Mark 


ELECTROLYTIC MANGANESE 99.9% pure 


For all uses where a high-purity 


manganese is required... 


ELECTROMET’s process for making electrolytic man- 
ganese produces high-purity metal with a minimum 
of 99.9 per cent manganese. This material is well 
suited for cll uses where high-purity manganese i 
required, as in the production of low-carbon stainless 
steels, high-temperature alloys, non-ferrous alloys, 
and electrical resistance alloys. 

Nitrogen-Bearing Electrolytic Manganese A nitrided 
electrolytic manganese, containing about 6 per cent 
nitrogen and 93 per cent manganese, is also avail- 


able for metallurgical uses from ELecTrRoMET. 


The term ‘Electromet” is a registered trade-mark of Union 
Carbide and Carbon Corporation 


Specifications of ELECTROMET Electrolytic Manganese 


Analysis: Manganese 99.9% min 
Nitrogen-bearing Grade approx. 93°% manganese 
approx. 6". nitrogen 


Dehydrogenated material is available 


Packaging: Usually packed in steel drums holding 500 
lb. of material. Smaller packages available at small 
premium 


For further information about ELectromet electro 
lytic manganese metal, and other ELecrnomer ferro 
alloys and metals, please contact the nearest 
ELECTROMET office listed below 


ELECTRO METALLURGICAL COMPANY 


A Division of Union Carbide and Carbon Corporation 
30 East 42nd Street WwCC! New York 17, N. Y 
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Personal Mention__ 





Arthur R. Lytle 
Anrnun R. Lyrie @ has been ap 


pointed vice-president in charge of 
Electro Metallurgical 
Co., a division of Union Carbide and 


research for 


Carbon Corp., in New York, su 

ceeding A. B. Kinzer @. Mr. Lytle 
has been associated with the Corpo 
ration since 1923 when he joined the 
research Niegara 
Falls, N.Y. In 1946 he became head 
of the welding department 


laboratories at 


there 
and was subsequently appointed as 
In 1952 
he moved to the New York office to 
occupy the post of director of 1 

search for Electro Metallurgical Co 


For the last two years of 


sistant manager of research 


his con 
( arbicke 


laboratories, he was responsible for 


nection with the Union 
all the metallurgical research activi 
that Before then 


he carried out and directed extensive 


ties at point 
research on the welding of metals 
He developed many new welding 
rod compositions, in¢ luding the first 
Lytle 


pioneered in the field of automatic 


nonfuming bronze. M1: also 
welding machines and was respon 
advances in the use 
hard 
ening, powder cutting, and pressure 
Lytle 


and was gradu 


sible for many 


of the oxyacetylene flame for 


welding processes, Mr 
Troy, N.Y 
from 


was 
born in 
ated 
Institute as a engineer in 
1923 Amer 
ican Institute of Mining and Metal 
lurgical Engineers and the 
Welding Society 


Rensselaer Polytechnic 
chemical 


He is a member of the 


American 
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Harry B. Osborn, Jr. 


Harny B. Osporn, Jn. @ has been 
elected national president of th 
American Society of Tool Engineers 
1955-56. Dr 
technical director of the Tocco Div 
of Ohio Crankshaft Co 
whic h he was ap 
pointed in 1948. He joined the Di 


vision in 1939 as research and devel 


for the year Osborn is 
Cleveland 


a position to 


opment engineer, in 1940 assumed 
charge of sales development and r 
named director of re 
1942 1946 was 


promoted to manager He 


search was 


search in and in 
sales 
graduated from Lehigh University 
B.S 
and received the Master of Science 

1934 1934 to 
served on the faculty of 
in the engineer 
ing department, and in 1937 
Ph.D. degree Dr. Os 


born 1S the holder of many pate nts 


with a degree in engineering 


degree in From 
1939 he 


Lehigh University 
ceived his 


author of a number of technical 
papers and publications on induction 
heating, and delivers an 
5 talks 
technical 


States 


iverage ol 


yearly before the variou 


societies in the United 
Extremely a 

affairs, he h 
Man ot the 


Osborn is a mem 


and Canada 


tive in community 


lo« al 


awards. Dr 


received two 


Year 


ber ot MM veral national de fense com 


mittees, a past president of the 


Cleveland Technical Societies Coun 
cil, past chairman of the Cleveland 
Section of the Electrochemical $S 


ciety and chairman of the 


Cleveland (¢ hapter of A.S.T.1 


a past 


John Parina, Jr., for the past fou 
years associate editor of Metal Prog 
ress, has been appointed associat 
editor of the Metals Handbook. In 
his new position, Mr. Parina is cur 
rently preparing for publication the 
articles submitted by 11 of the 25 
A.S.M. 


that 
were latter 


technical committees 


organized during the 
part of 1954 

Mr. Parina came to A.S.M. from 
Baker-Raulang Co. in 1951. His ex 
perience includes eight years in 
production and engineering work at 
American Steel & Wire Co., techni 
cal editorial staff of Steel magazine 
advertising Warner & 
promotion 
advertising manager for Star Drill 
ing Machine Co 


at Baker-Raulang 


work with 


Swasey Co... sales 


and 


and sale S engineci 


A. F. Davis 8S. vice-president and 
secretary of the Lincoln Electric Co 
Cleveland 


cipients of a new award established 


was among the first re 


by the Ohio State University to pay 
highest tribute to its outstanding en 
The first “Distin 
Alumnus” 


7 <c 7 
gineering alumni 


guished awards 


were 
S00 


persons attending the Second Annual! 


made by the University before 


Engineering Conference for Engi 
neers and Architects held in Colum 
bus on May 6. Mr 


by vote of the 


selected 
faculty to 
ited for h 


outstanding attainments as an in 


Davis 
college 
receive the award. was 


dustrial executive 


sale s and adve I 


leader and a 
fulfills his 
education to the 
highest degree”. Mr 
the degree of M.E. in electrical en 

1914 at the Ohio State 
and 
Electric Co 
He is also secretary of th 


Lincoln Are Welding 


tising genius, civi 


craduate who 


engineer! 
re sponsibility to 


Davy is Teceive d 


uv Le o 
yineering in 


University 


joined the Lincoln 


following graduation 
James | 


Foundation 


Howard H. Casey @ has been 
elected vice president in charge of 
Midvale Co., Philadel 


Joining the company in June 


sales of the 
phia 
1952 as general manager of sales 
Mr. Casey was appointed director of 
sales and engineering in December 


1954 
director ol 


He will continue his duties as 


engineering He is a 
graduate of Drexel Institute of Tech 
nology and spent 29 vears with 
Forge Co Camden, N | 


prior to joining Midvale 


( ama n 





Some time ago Revere ran an advertisement 
featuring Crescent Armored Multitube for use 
in pneumatic and hydraulic instrumentation 
and control systems. The advertisement created 
so much interest that we thought you might like 
to see a photograph of an actual installation. 
The Control Board Junction Box shown here 
has 22 runs of Multitube coming into this box 
comprising 224 Revere Copper Tubes of 1/4” 
O.D, The picture was taken in the Glenwood 
Landing, N.Y. Power Station of the Long Island 
Lighting Company. The tubes go to instruments 
that report information on temperature, main 
and reheat steam pressure, boiler feed and 
condensate pump pressure, fuel oil and gas 
pressure, liquid levels, tide level and for the 
control of fuel feed, draft dampers, boiler drum 
water level and various control valves. 

This is a relatively new use for Revere Copper 
Tube, but it is an important one in these days 
when new ways are being found to obtain 
process information more quickly and ac- 
curately, or to achieve automatic control 
Crescent Armored Multitube is made by 
Crescemt Insulated Wire & Cable Co., Inc., 
Trenton 5, N.J., in lengths up to 1,000 feet. 
It consists of a group of long tubes twisted 
together in cable form, protected by a flexible 
interlocked galvanized steel armor, or by plastic, 
or both. As many as 19 tubes, 1/4" O.D., can 
be cabled, with one tube in each layer color- 
coded. Larger tubes can also be cabled, 
including 5/16", 3/8" and 1/2”. This construc- 
tion affords protection during shipment, 
installation and use, and speeds up installation 
greatly. For further information, write Crescent, 
and for tube in copper and aluminum, see the 
nearest Revere Sales Ofhce. 


REVERE 


COPPER AND BRASS INCORPORATED 


Pounded by Paul Revere im 1801 
230 Park Avenue, New York 17, N. Y. 


. ‘ . 
Mills Baltimore, Md.; Chicago and Clinton, 111; Detroit, Michy 
Los Angeles and Riverside, Calif.; New Bedford, Mau.; Rome, 
N. Y. Sales Offices in Principal Cities, Distributors Leverywhere, 








Control Junction Box at Power Station he 

of Long Island Lighting Company, 

showing use of Crescent Armored 

Multitube. Note that relatively sharp : TAAAAL AAA Dh 
bends can be made without damage . 
to the cabled copper tube. 





Construction of Crescent Armored * 
Multitube. 
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Personals . . . 


Claude H. Leland @ has been 
appointed assistant chief engineer of 
the Industrial Heating Equipment 
Co., Detroit. 


William H. Graves, Jr. @ has 
been elected vice-president and di 
rector of engineering of Studebaker 
Packard Corp., Detroit. Mr. Graves 
was formerly executive engineer at 
Packard Motor Car Co, 


James R. Long @, formerly on 
the Metallurgical Advisory Board, 
National Academy of 
Washington, D.C., is now a metal 
lurgist for Harvey Machine Co., Tor 
rance, Calif 


Sciences, 


W. A. Reinsch @ has resigned 
from the engineering department at 
Aircraft, Dallas, 
Tex., to join the research department 
of North American Aviation, Inc., 


Chance 


Vought 


Los Angeles, as a senior research en- 
gineer. 


A. H. Barton @ resigned his posi 
tion as metallurgist for Kahr Bearing 
Div., Aetna Steel Products Corp., 
Burbank, Calif., to rejoin the truck 
engine works, International Harves 
ter Co., Indianapolis, Ind., where he 
holds the position of assistant foun 
dry metallurgist. 


Harry L. Edgcomb @, formerly 
vice-president in charge of sales, is 
now president of Edgcomb Steel and 
Aluminum Corp., Hillside, N.J 





TAFT-PEIRCE 
Relies on Sentry 


At the Taft-Peirce Manufacturing Co. in Woon- 
socket, R. L, they rely on Sentry for accurate, day- 
after-day performance in the heat treating of such 
items as these thread plug gages. In addition, all 


types of high » 


steel cutting tools are treated 


with complete freedom from decarburization. 


If your Heat Treating Department treats any 
tools made from high speed or air hardening steels 
and is troubled by surface deterioration, decar- 


burization or scale — investigate Sentry. The Dia- 
mond Block Method of atmospheric control has 
been proved over and over as reliable, economical, 


and consistently effective. 


Sentry 3 


THE SENTRY CO.+ FOXBORO ~- MASS 


 } 
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LECTRIC FURNACES 


Request Catalog 8-36 
Tells the full story of 
Sentry Furnaces and The 
Sentry Diamond Block 
Method. 











Augustus B. Kinzel has been elect 
ed vice-president in charge of re 
search of Union Carbide and Car 
bon Corp., New York. Dr. Kinzel 
has been actively engaged in re 
search work with Union Carbide and 
Carbon Corp. since 1926 when he 
joined Electro Metallurgical Co. as a 
research metallurgist. He became 
chief metallurgist of the laboratories 
in 1931, and a vice-president ot 
Electro Metallurgical Co. in 1944 
He was appointed director of r 
search of Union Carbide and Car 
bon in 1954. (A biographical appre 
ciation of Dr. Kinzel appeared in 
Metal Progress in August 1953 


Robert Maddin r ] associate pro 
fessor of metallurgy at the Johns 
Hopkins University, has been ap 
pointed professor of metallurgy in 
the School of Metallurgical Engi 
neering, University of Pennsylvania 
beginning July 1955. Dr. Maddin 
was visiting lecturer in metallurgy 
at the University of Birmingham 
England, for 1954, returning to his 
post at Johns Hopkins last February 


Childress B. Gwyn, Jr. @ joined 
the general plate division of Metals 
and Controls Corp Attleboro 
Mass., in May. Mr 
years of experience in the metallur 
gical and electrical contact field be 
gan with Delco Remy Div. of Gen 
eral Motors Corp., Anderson, Ind 


Cwyns many 


continuing for approximately six 
years as chief engineer, the position 
he also held successively with P. R 
Mallory, Indianapolis, Ind., and Fan 
steel Metallurgical North 
Chicago, Ill. He spent the following 
ten years as general manager, tung 
sten-sintered metal division, H. A 
Wilson Co., Newark, N.] 


Corp 


Norman L. Deuble @ has had his 
Climax Molyb 
denum Co., New York, from man 


title changed by 


ager of metallic molybdenum sales 
to manager of the newly created 
metallurgical development division 
Since joining Climax Molybdenum in 
1947, Mr. Deuble has won wide re« 
ognition as an authority on the cde 
velopment of metallic molybdenum 
produced by the arc casting process 
and has worked closely with users 
of these materials in the electronics 
fields. He 
Institute of 
Technology in 1920, and is author 


and high temperature 
graduated from Case 
of the current series on arc-cast 


molybdenum (see p. 105 





IN THE 


...see CHASE’S: 
newest movie! 


16mm Sound and Full Color! 


24 minutes 
of exciting information 
for manufacturers of 


* SCREW MACHINE PARTS 
* WIRE PRODUCTS 
* NON-FERROUS FORGINGS 


“IN THE CHIPS” reveals how men and 
machines work together to give you 
easier-working, cost-reducing brass and 
other copper alloy rod and wire. 


You see remarkable close-ups of mod- 
ern screw machine operations—including 
incredibly fast and accurate turning, 
deep drilling, reaming and tapping. 


i 
3 
: 
; 
: 
3 
: 
2 
3 
Z 
: 
i 


There are fantastic slow-motion se- 
quences of almost-human machines that 
transform wire into finished products at 
lightning speed! 


ARRANGE FOR A SHOWING! 


Write on company letterhead to the Chase warehouse 
or sales office near you, or SEND THIS COUPON! 


To: Chase Brass & Copper Co., Incorporated 
Waterbury 20, Conn. Dept. MP-755 
Gentlemen: 
Please send me more information on your 16 mm 
full-color film,"'In the Chips.” 


I would like to arrange for a showing on or about 


BRASS & COPPER CO. 


NAME 
WATERBURY 20, CONNECTICUT + SUBSIDIARY OF KENNECOTT COPPER CORPORATION 


The Nation's Headquarters for Brass & Copper POSITION 
Oeti ot (os Anyetes St Lows 

Gand Rapes” W rwnubee See francisce 
Houston ¥ nnengo: Seattie 

nd anaget ss Newt Woterbury 

Kansas City Me Nes Oriesns ? (* sates office onty’ 


FIRM 
ADDRESS 


city STATE 
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WOVEN WIRE BELTS 
or 
CONVEYOR DESIGN 


¥ 



























call your 


Cambridge field engineer 



























You can rely on his experience in applications of woven wire 
conveyor belts to all types of processing . . . cooling, heating, 
drying, wet processing, cleaning . . . to produce just the right 
belt design for you. In addition, your Cambridge man is 
thoroughly familiar with basic conveyor design . . . he’ll 
help you cut costs by combining movement with processing. 















































For the name of your 
nearest Cambridge Field 
Engineer, look under 
“Belting, Mechanical” in 
your classified telephone book. Or, write 
direct. Also ask for 130-PAGE REFERENCE 
MANUAL of specifications and design 
information. 





































































SPECIAL Department B, 
iar Cambridge 7, 
BE } FABRICATIONS Maryland 








OFFICES IN PRINCIPAL INDUSTRIAL CITIES 
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Personals . . . 


Maurice J. Day @, director of re 
search and development at Crucible 
Steel Co. of America, Pittsburgh, 
was one of eight outstanding Amer 
ican engineers to receive a special 
Centennial Citation and Award from 
Michigan State College recently. 
The awards were given “for out 
standing contributions to society, for 
achieving distinction in their endeav- 
ors, and for setting the highest stand 
ards of accomplishment”. Dr. Day 
was honored specifically “for his 
years of service in the field of metal 
lurgical research and development” 
and for his “distinguished contribu 
tions both to the theory and the 
practice of metallurgy”. The citation 
also honored Dr. Day for his work 
on important professional national 
committees, of which he is either 
chairman or member, and for his 
service in civic and non-occupational 
organizations. 


W. Roy Willard —) has been ap 
pointed assistant to the president of 
Buffalo Steel Corp., Tonawanda, N. 
Y., after 18 years with Republic Stee! 
Corp., Cleveland, where he was em 
ployed in the operating, metallu: 
gical, and sales departments. Mr 
Willard graduated from Case Insti 
tute of Technology in 1937. 


William E. Liesman r has been 
appointed assistant sales manager of 
the Parish Pressed Steel Div., Dana 
Corp., Toledo, Ohio. Mr. Liesraan 
joined the organization in the metal 
lurgical laboratory in 1946, trans 
ferring to the sales department in 
1947. He is a graduate of Lehigh 
University with a B.S. degree in 
metallurgical engineering. 


Frank W. Glaser @ has been ap 
pointed vice-president and director 
of Alloy Precision Castings Co 
Cleveland, and is in charge of new 
development work, engineering and 
production operations. A graduate 
of City College of New York and 
Polytechnic Institute of Brooklyn 
Mr. Glaser was formerly vice presi 
dent in charge of research and 
development for the American Ele 
trometal Corp., Yonkers, N.Y. He 
also conducted some of the pilot 
plant operations for the Borolite 
Corp., Niagara Falls, N.Y., and was 
a director of the firm. Mr. Glaser is 
the author of “ 


Progress Report on 
Cermets” in the April 1955 issue 











Production Doubled 


Product Improved... 


ifela cer 
METHOD 


OLD 
METHOD 


TOCCO beating station with inductor and fixture for 
silver brazing cylinder and cylinder cap assemblies. 


with TOCCO Induction Heating 


The experience of The Commercial Shearing and Stamping Company, who use 
TOCCO for silver-brazing hydraulic cylinder assemblies, is typical of the benefits 
obtained by America’s leading metal-working plants who use TOCCO Induction 
Heating for brazing, hardening, heat-treating, forging and melting operations. 


More Production with TOCCO 
a. Heating time per piece cut from 15.3 minutes to 2 
minutes on 5%" I.D. cylinder. 


b. Machining and cleaning operations, formerly re- 
quired, are not needed after TOCCO brazing. 


Lower Costs with TOCCO 
a. Through a reduction in time required for each piece. 
b. Through the elimination of scrap and reworks. 


c. Because, since TOCCO is automatic, operator need 
not be trained or especially skilled. 


Improved Product with TOCCO 
a. Because of better looks and sales appeal 
b. Because distortion is minimized 


c. Because of elimination of field failures due to 
severe stress pockets. 


TOCCO Engineers — can probably find applica 
tions in your plant, too, where TOCCO Induction 
Heating can increase output, cut unit costs and 
improve your product Such a survey costs you 
nothing—and may save you a great deal 


THE OHIO CRANKSHAFT COMPANY ~~ ————-Mail Coupon Today 


BULLETIN Dept. R-7, Cleveland 1, Obie 


i new FREE ® THE OHIO CRANKSHAFT CO. 


Please send copy of “Typical Results of 
TOCCO Induction Brazing and Soldering.” 


Name 
Position. 
Company 


Address 
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TRAINING MOVIE 


> DYE PENETR 
OF FLAW 


Now.. 


ANT METHODS 
DETECTION 


> 


7 


_ 
al 


. your inspection department can get the full story of 
flaw location with dye penetrants . . 


.can see actual on-loca- 


tion dye penetrant inspections, right in your own plant! 


Produced by Turco, manufactu 


rer of the Dy-Chek® inspec- 


tion process, this film visually demonstrates every aspect of 


dye penetrant inspections from 
tic production-line techniques 


laboratory theory to authen- 
actually filmed on the spot 


during mass production inspections. 


If your plant or technical gror 
for full details without cost or 


Aiifention; aincrart— 


METAL-WORKING PLANTS! 


oe Production-line inspec- 
tion of wing spars 


SEE... in-lathe inspections with- 
out disturbing set-up 


SEE... perce pte! peneny 


Offices in all 
principal Cities 


TURCO 
PRODUCTS, INC. 


Chemical Processing Compounds 


6135 So. Central Ave., los Angeles 1, Calif. | __ 
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ip is interested, write today 
obligation, 


PLEASE AFFIX COUPON TO COMPANY LETTERHEAD 


Turce Products, Inc. 
6135 So. Central Ave., Los Angeles 1, Calif 


(©) Contact me to arrange for film showing 
C) Send more details on film 
Name. 


Tithe _. 


mP 


ee | 





Personals 


A. O. Schaefer, @ national vice 
president, has been re-elected vice 
president in charge of engineering 
and manufacturing of the Midvale 


Co., Philadelphia. 


S. B. Knutson So has been ap 
pointed plant manager in charge of 
all production operations at Kidd 
Drawn Steel Co., Aliquippa, Pa. Mr. 
Knutson, a graduate of the Univer 
sity of Minnesota, was formerly su 
perintendent of the Flex Steel Div., 
National Electric Corp., 
Pittsburgh. At the time, T. S. 
Palmquist @ was appointed director 
of engineering and development for 
Kidd Drawn, and Alexander H. Gaal 
@. a former vice-president of Earle 
M. Jorgenson Co., 


Products 
same 


Los Angeles, has 
been appointed sales representative 
in the Arizona and Ne 
vada headquarters at 


California, 
with 
Calif. 
Eugene H. Kinelski @ has joined 
the development and research divi 
sion of the International Nickel Co., 
Inc., as a research metallurgist in the 
welding section of the research lab 
N.] Mr 
Kinelski graduated from Purdue Uni 
versity in 1942 with a B.S. degree in 
metallurgical engineering and took 
graduate study in metallurgy at Pu 
due and the University of Pittsburgh 
He helped to develop a ram-jet pro 


area 


Pasadena, 


oratory at Bayonne, 


pulsion unit at the Applied Physics 
Laboratory of Johns Hopkins Uni 
versity, engaged in metallurgical re 
at Cornell 


oratory, 


search Aeronautical Lab 
taught metallurgy at Purdue 
Calumet Center, and 
headed a fellowship at Mellon In 
stitute. Before joining International 
Nickel, Mr. Kinelski was 
with Inland Steel Co.., 
Standard Car Mfg. Co 


ing Machinery Corp. 


W. H. Humphries, Jr. @, for 
merly assistant superintendent, blast 
furnaces, is now 
Neville Coke Div., Pittsburgh Coke 
& Chemical Co., Pittsburgh 


Robert W. Devine, Jr. @, who has 
been research metallurgist with the 
steel and tube division of the 
ken Roller Bearing Co., (¢ 
Ohio, since graduating from Massa 
chusetts Institute of 
eight years ago, is 


University 


associated 
Pullman 
and Sinter 


sales engineer! 


Tim 


anton 


Technology 
now a 


Wertheim 


junier 
security analyst, & Co.. 


New York City 











¢ (center) a 30,000 Ib. Olsen ElecBmatic Compression Testing Machine. 


ee (right) a 60,000 Ib. Olsen ElecBmatic Universal Testing Machine. 


From crushing king size crates . . . to pulling fasteners to destruction, 
this unbeatable pair of Olsen Electématic Testing Machines answers the need for fast, ac- 
curate testing results at a leading container testing laboratory. With the 30,000 Ib. com- 
pression testing machine, for example, even off center loads are weighed accurately—at all 
positions on the table supported by the multiple set of levers. Both machines provide the 
same dependability and ease of operation that you get with every Olsen ElecBmatic: 


* Positive loading speeds . . . infinitely variable from zero to full load- 
ing speed. 
Unlimited test stroke . . . a feature of the Olsen electro mechanical 
loading system. 
100 to 1 spread of testing ranges. 
Fast, accurate indication of applied load with the exclusive Olsen 
SelecBrange Indicating System. 
Instantaneous change of ranges with the flip of a switch while the 
specimen is under load 
Same zero setting for all testing ranges—no adjustment or compensa- 
tions when range is changed. 


Write today for information about these and the many 
other features of Olsen ElecBmatic Testing Machines. 


Write for further information 





1880 : TINIUS OLSEN 


IG Peeenetverem TESTING MACHINE CO. 
2030 Easton Road - Willow Grove, Pa. 
/955 Testing & Balancing Machines 
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For Experimental Work 


HEMEBUTY, 
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at 2600° F. 


Universal Rundle Uses a 


HEVI DUTY FURNACE 


- 
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For enameling and firing porcelain at the W. Keith McAfee 
Laboratory, Universal Rundle Co. uses a Hevi Duty high temperature 
furnace, Dr. A. L. Johnson, Director of Research, says, ‘"We use this 


versatile furnace for experimental work and for determining production 


firing cycles. The accurate temperature control and double 
door construction of our Hevi Duty furnace enables us to duplicate 


any of our production firing cycles."' 


For more information about Hevi Duty high temperature 





furnaces, write for your copy of bulletin IND-741 


HEVI DUTY ELECTRIC COMPANY 


——— MILWAUKEE 1, WISCONSIN —— 


Heat Treating Furnaces... Electric Exclusively 
Dry Type Transformers 


Constant Current Regulators 








Personals . . . 


William J. Harris rs) has been ap 
pointed assistant to the director of 
Battelle Memorial Institute, with 
headquarters in the Washington, D 
C. office. He will represent Battelle 
in its relationship with the numer 

ous governmental organizations that 
sponsor research in the laboratories 
of the Institut Prior to joining 
Battelle a year ago, Dr. Harris served 
for three years as executive secretary 
of the Minerals and Metals Advisory 
Board of the National Academy of 
Science and the National Research 
Council. Before that, he was head 
of the Ferrous Alloys Branch of the 
Metallurgy Division, Naval Research 
Laboratory at Washington. During 
World War II he served on active 
duty as head of the Navy's Bureau 
of Aeronautics’ Aircraft Armor Se« 

tion. In 1950 Dr. Harris was the 
corecipient of the Matheson Medal 
presented by the Institute of Medals 
Division of the A.I.M.E. Dr. Harris 
received his B.S. in chemical engi 
neering and M.S. in metallurgy from 
Purdue University. He was awarded 
a Rockefeller Foundation pre dox 

toral fellowship and in 1948 received 
his Ph.D. in metallurgy from Ma 


sachusetts Institute of Technology 


Ernest F. Nippes @, director of 
welding research at Rensselaer Poly 
technic Institute, has been author 
ized by the Carbide and Carbon 
Chemical Co. to extend the program 
of research he has been conducting 
for the Oak Ridge National Labora 
tory since Sept. 1, 1951. The lab 
oratory is operated by the company 
a division of Union Carbide and 
Carbon Corp., for the U. S. Atomic 
Energy Commission. Under the con 
tract of the sponsoring company w ith 
the Institute, Dr. Nippes and his as 
sociates are investigating the flash 


welding of molybdenum 


Ernest C. Schleusener @ was r 
cently elected vice president in 
charge of manufacturing, a newly 
created office at Mueller Brass Co 
Port Huron, Mich. Mr. Schleusener 
was formerly works manager for the 


same company. 


C, E. Overly has been appointed 
sales engineering representative for 
Aurora Metal Co., Aurora, IIl., to 
cover the Pittsburgh-Youngstown 
Ohio, area 








y 
AND 


resilience 


IN... 


Crucible hardened and tempered spring steels give you the best 
combination of maximum toughness, resilience and resistance to 
fatigue. 

You get exceptional uniformity, too. For once a standard for 
your application has been set, hardness tests, and bend tests for 
toughness, insure exact duplication of production lots 

Crucible hardened and tempered spring steels are promptly 
available in a full range of sizes, tempers and finishes — in coils 
or cut to your particular length requirements. And experienced 
Crucible metallurgists can help you make the best choice for 
your job. For information on cold-rolled tempered and specialty 
steels, get your free copy of Crucible’s 32-page booklet. For your 
copy, mail the coupon to: Crucible Steel Company of America, 
Henry W. Oliver Building, Pittsburgh 30, Pa. 





CRUCIBLE TEMPERED 


SPRING STEELS 


Crucible Steel Company of America 
Henry W. Oliver Building, Pittsburgh 30, Pa 


I'd like a copy of your 32-page booklet on cold 
rolled specialty steels 

Nome 

Company 


Address 


City 


C R U C | “ LE} first name in special purpose steels 


Crucible Steel Company of America 
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Oe eel 
for 
appliance 


manufacturers 












need a finish 


that blocks corrosion by 
itself—or under paint? 
















in bulk. 
















chip or peel. 





"Plating Supplies” in your 


You can solve any problem of non-ferrous finishing . 
maximum corrosion protection . 
decorative finishes, firm and lasting base for paint . . . with 
these two words—‘‘specify Iridite’’. For example— 





specify 
IRIDITE 


. . sparkling clear or colored 


«é& ON ZINC AND CADMIUM you can get highly corrosion re- 
sistant finishes to meet any military or civilian specifica- 
tions and ranging in appearance from olive drab through 
sparkling bright and dyed colors. 

% ON CoppeE...lridite brightens copper, keeps it tarnish 
free; also lets you drastically cut the cost of copper- 
chrome plating by reducing the need for buffing. 

a ON ALUMINUM Iridite gives you a choice of natural alumi- 
num, a golden yellow or dye colored finishes. No special 
racks, No high temperatures. No long immersion. Process 


& ON MAGNESIUM Iridite provides a highly protective film 
in deepening shades of brown. No boiling, elaborate 
cleaning or long immersions. 


AND IRIDITE 1S EASY TO APPLY. Goes on at room temperature by 
dip, brush or spray. No electrolysis. No special equipment. 
No exhausts. No specially trained operators. Single dip for 
basic coatings. Double dip for dye colors. The protective 
Iridite coating is not a superimposed film, cannot flake, 


WANT TO KNOW MORE? We'll gladly treat samples or send you complete 
data. Write direct or call in your Iridite Field Engineer. He's listed under 
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Personals .. . 





George H. Thurston @ has been 
appointed representative of Ajax 
Electric Co. for the San Francisco 
Northern California area 


Frank M. Levy @, formerly direc 


tor of research, has been promoted to 






the newly created office of vice 
president in charge of research at 
Mueller Brass Co., Port Huron 
Mich 


Henry S. Schaufus @ has been 
appointed chief metallurgical engi 
neer of Vanadium ( orp. of America 
New York. He has been associated 
with Crucible Steel Co. of America 
Eastern Stainless Steel Corp., and 
Rustless Iron and Steel Corp. More 
recently, he has acted in a consultant 


capacity to the steel industry 


W. N. St. John @, formerly en 
gineering consultant, is now product 
manager for Silicone Rubber Prod 
ucts Div. and Hewitt Rubber Div. of 
Hewitt-Robins, Inc., Buffalo 













Ivor D. Thomas @ is now a meta! 
lurgist with General Electric’s prod 
uct metallurgy unit, engineering de 
partment, at the Hanford atomic 
installation near Richland, Wash 
which is operated for the U.S 
Atomic Energy Commission. D1 
Thomas was formerly plant mana 
ger, Induction Steel Foundry Co 
Salt Lake City, Utah. He is a gradu 
ate of the University of Utah, wher 
he received his Ph.D. in metallurgy 
in 195] 


J. A. Succop @, chief metallurgist 
of Heppenstall Co., Pittsburgh, was 
the recent recipient of the David 
Ford McFarland Award given by 
the Penn State Chapter @. (Sec 
Metals Review, June 1955 Mi 
Succop was graduated from Penn 
State College in 1917, and joined 
Heppenstall Co. two years later. He 
received a metallurgical engineering 


degree in 1920 


Frank S. Brewster @ recently 
joined the staff of Brumley-Donald 
son Co., Los Angeles, as foundry 
consultant. Mr. Brewster was for 
merly vice-president and general 
manager of Harry W. Dietert Co 
Detroit, and most recently has been 
engaged in establishing a quality 
control program for South Gat 
Aluminum & Magnesium Co. in the 
Southern California plant 


720 Hours at 2300 Deg. F 
..»Didn’t Hurt This Muffle 


Continuous exposure at 2300 dee. F had little effect on supe ralloy parts at 2300 dew. F. Most of the time 


how 


a muffle made of Haste voy alloy X and used in this elec ever, it is used to anneal stainless steel parts at lower tem 


tric annealing furnace. The muffle was subjected to the peratures, Other materials were either inadequate for this 


intense heat for an entire month, 24 hours a day. After this service or too costly. Only Hasrecvoy alloy \ could handle 


extended service it was examined, found to be in excellent both conditions economically 


condition, and put back in service. HAsTeLLoy alloy X is a wrought high-temperature alloy 


Actually, Hasre voy alloy X solved a dual problem for with excellent strength and oxidation resistance to 2300 


this Company. The muffle is used in a furnace for anneal deg. F. For a copy of a booklet describing HasTeLvoy alloy 


ing cold-drawn parts Periodically, it is used for annealing \. get in touch with the 


HAYNES 


TRADE maga 


nearest sales office listed below 


HAYNES STELLITe comPrawny 
A Division of Union Carbide and Carbon Corporation 


we) 
iffices and Works, Kok 


pales Office 


act Oov Ss 


Angel New York 


ond “Hastelloy’ are registered trade-marks of Union Carbide and Carbon © 


poration 
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Vaux H. Adams 8 has been ap- 
pointed assistant district manager of 
Firth Sterling, Inc., in the Detroit 


in your own laboratory... senrhhory. 


FREE ae tele 10 days! S. M. Stoler @ has been elected 


president of the R-S Furnace Co., 
Ine., Philadelphia. 


TRY METALLURGICAL Personals . . . 
THIS | UNITRON MICROSCOPE 








Frank Kerze, Jr. &, formerly prin 
cipal metallurgist for the Bureau of 
Ships’ Code “590” (Atomic Sub 
marines) has resigned to accept a 
position with the Atomic Energy 
Commission as assistant to the dire 
tor of reactor development. Mr 
Kerze served on the chemical engi 
neering and metallurgy staffs of 
Columbia University and New York 
Unversity prior to going to the Oak 
Ridge National Laboratory in 1946 
as senior chemical engineer. He left 
Complete with there in 1949 as section head, metal 


all accessories lurgy division, to take the staff posi 
tion in the Bureau of Ships 


FOB Roy C, Raymond @ has been pro 
Boston, moted to the position of « hief inspec 
only tor for the Singer Mfg. Co., Bridge 


port, Conn. Mr. Raymond is secre 


$319 tary of the New Haven ( hapter of 
ASM. 


35mm camera William E. Mahin ©, formerly 
attachment—$72 ; 

ome technical director of Vanadium 
Corp. of America, Cambridge, Ohio 
The UNITRON Model MEC is a metallur- portant features: large mechanical stage 
gical microscope of the inverted type, de- (120x120mm) with calibrated rotatable 
signed for the most convenient visual ob- stage plate; transformer housed in micro- : 
servation of metals, minerals, ores, etc. scope base; calibrated polarizing apparatus ter Engineering Co., Riverside, Calif 
Incorporating many qualities found only in micrometer eyepiece for measurement of Before 
the most expensive metallographs, the grain size; coated optics; easily accessible Mal livect . menneend , 
UNITRON Model MEC offers you these im- controls and adjustments. a a OS ee 


Armour Research Foundation, Illi 


palcre- SPECIFICATIONS nois Institute of Technology. 
io 9 we Magnification range: 25-!500X. 

«oe a 

leading firms 


sae ond carbon Focusing: course and fine. 


has been appointed vice-president 


and director of research for the Hun 


going with Vanadium, Mr 


rallurgical 


UNITRON Mere en b 


H. Maurice Banta r ] has been ap 
pointed technical adviser at Battelle 


for: Vertical illuminat ith iris diaph . . 
General Merrcitine and Refining oe : - my worn or with iris diaphragm Memorial Institute. Columbus. Ohio 
As ers: polaroid, froste ue, green, yellow 
Age Hyiron , blue, green, y 


Soerry Product? 


ner b, Litt sins Objectives: 5X, |0X, 40X, 100X oil immersion steel, and metal fabricating indus 


Eyepieces: P5X, Kel0X (micrometer), K15X 


and will advise clients in the iron, 


Corn 


eee of Standards tries on the formation of their 


Soracue 
Wation® -searcl g H ll al 
Model MEC is but one of a complete line of metaliur researcn programs © Wii a0 Con 
gical microscopes by UNITRON—+send now for free catalog tinue his close association with tech 
You are invited to try this microscope in your own labora nical studies of petroleum and gas 
don't you fine tory for 10 days at absolutely no cost or obligation lrill j 
the Unitron tt Verify its fine optical and mechanical performance. Let drilling, production and drilling 
ments? gh 5g prove its value to you before you decide equipment, and pipeline installation 
and maintenance. Mr. Banta has 
4 3 directed metallurgic al research at 
United Scientific Co 204-6 Milk St. Battelle since 1942. Prior to that 
Boston 9, Mass. time he held research and production 
.” send ws your complete cateleg on UNITRON Microscopes. positions with the Central Alloy 
Steel Co. and the Jones and 
Laughlin Steel Corp. He is a Purdue 
. Clty Pas Spe graduate and author of numerous 
mec mrs , 
I metallurgical papers. 
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For Your File! imPROVED PLATING TECHNIQUES 
By Baker & Adamson® 











How You Can Make 


“Printed Circuits” Faster 


and Better Than Ever! 


The trend throughout the electronics industries 


Use B&A Copper Fluoborate for High-S is to low-cost “printed circuits” . . . for radios, 
Electroforming —The time required for the copper for tnevieien ante, mor —— and more types of 
plating of thick, high quality circuits is reduced products with electric circuits. 


sharply by high purity B& A Copper Fluoborate. 
Now these economical circuits can be made 


better and faster than ever, your products im- 
proved, your costs lowered, with the use of B&A 
Fluoborates. These high purity plating solutions 
come in concentrated solution form, require no 
mixing or dissolving, give stability in bath com- 
position and practically 100% anode and cathode 
efficiencies. 


Get the Excellent Solderability Produced by 
B&A Lead-Tin Fluoborate—Assembly is expe- 
dited through the use of B&A Lead-Tin Fluobor- 
ate giving a 60:40 tin-lead deposit of maximum 


tel B&A technical bulletins describing these im- 
solderability. 


proved plating techniques are available on re- 
REAGENT! quest. Send coupon for them today. 


<> 


FREE! Technical Bulletins on | 
the Production of Printed Circuits. ] 
Mail coupon for them today! JA 


A ee 


se tmeeianes rie ren anette ates eee st 


BAKER & ADAMSON PRODUCTS 
General Chemical Division 

Allied Chemicol & Dye Corporation 

40 Rector Street, New York 6, HM. Y. 


Please send technical bulletins on the use of B&A 
Fluoborates in the production of printed circuits. 





BAKER & ADAMSON’ Zac Geemieald 
GENERAL CHEMICAL DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 
40 Rector Street, New York 6, MH. Y. 








x 








Pee ewe eee ——_—_——_—_ 
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Wilson‘'Rockwell’’” 


Hardness Testers 


i oh Mm slelislap 41°! 
WILSON “ROCKWELL” 
Hardness Tester with 


SET-O-MATIC” Gauge 


Y MODEIL 
MOTOR-OPERATED 


SET-O-MATIC* 


DIAL GAUGE 


Eliminates human error. Operator merely applies minor load 
and taps depressor bar. No setting of dial to zero. 


OTHER FEATURES 
@ Major load applied @ Major load removed by 
under dash pot control motor 
¢ Iiluminated Dial Gauge = « Illuminated Penetrator 


Eliminates Operations... 
Increases Tests per Hour 


All you have to do with the Model Y wiLson “ RocKWELL”’ 
Motorized Hardness Tester is apply the minor load and tap the 
major load depressor bar. The machine does everything else 
automatically. The cycle of Major Load operation may be less 
than 2 seconds. 

This speed of test means great savings in time which will 
reduce your hardness testing costs. Yet it is done to Wilson's 
high standard of accuracy. 

The utter simplicity of setting the seT-o-maTic* dial gauge 
eliminates human error. The operator does not have to set the 
dial. The large pointer is automatically brought to ‘srt’ posi- 
tion when the minor load is applied. 

The Model Y Motorized w1Lson “rockwe.L” Hardness 
Tester is in production and orders are being accepted for early 
delivery. Write today for descriptive literature and prices. 


co *Trade Marks 
AS Wilson Mechanical Instrument Division 
AMERICAN CHAIN & CABLE 


230-F Park Avenue, New York 17, N.Y. 
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Personals .. . 


Arthur G. Metcalfe @, research 
metallurgist, has been promoted to 
senior metallurgist, the highest 
professional position at Armour Re 
search Foundation of Illinois Insti 
tute of Technology, Chicago. Dr 
Metcalfe joined the Foundation as 
research metallurgist in 1953, after 
serving in the same capacity at the 
Deloro Smelting and Refining Co 
Deloro, Ont Canada He holds 
B.A., M.A., and Ph.D. degrees from 


Cambridge University, England 


William O. Sweeny @ has been 
elected vice-president in charge of 
sales of Arwood Precision Casting 


Corp., Brooklyn, N.% 
R. J. Severson @, formerly man 


ager of technical sales Ampco 
Metal, Inc., Milwaukee, Wis., ha: 
been appointed assistant general 
sales manager. Mr. Severson, a grad 
uate of the University of Detroit 
has been with Ampco since 1943 and 
has served in various managerial ca 


pacities in both sales and production 


Richard A. Schaus @ has been ap 
pointed manager of induction and 
miscellaneous equipment engineer 
ing for the industrial heating dé 
partment of General Electric Co 
Schenectady. Mr. Schaus was recent 
ly engaged in reactor development at 
the ¢ ompany ’s Knolls Atomic Power 
Laboratory. After graduation from 
the University of Michigan, where 
he received a B.S. degree in metal 
lurgical engineering in 1938, he 
spent several years in technical sales 
with the United States Steel Corp 
and in metallurgic al research at 
Consolidated Vultee Aircraft befor 
joining General Electri 


John H. Romann @ is now chair 
man of the board of directors of the 
Prescott Co., Menominee, Mich 


Donald C, Larson @ has been 
awarded the Metal Powder Associa 
tion's first scholarship in powder 
metallurgy, which was established 
this year to encourage engineering 
students to specialize in powder 
metallurgy in order to help fill the 
need for trained personnel and to 
give the deserving student an oppor 
tunity to follow a pursuit with a 
promising future. Mr. Larson, now 
in his junior year, is majoring in 
metallurgy at the University of 
Washington 





What's the Right X-ray Film? 


- ; Fra} * ‘ git ee sf 


PRODUCT 
2-inch high-pressure piping 


MATERIAL 


Type 347 stainless steel, 
-218 in. thick 


EQUIPMENT 
isotope camera with iridium 192 


Kodak Industrial X-ray Film, Type A 


gen PIECE of piping will become part of a For these exposures the radiographer uses irid- 


critical system where temperatures and ium 192 having a source strength of 3200 milli- 

pressures mount high. roentgens at one meter. Exposure time is 90 

Every joint in it is welded—then radiographed secs. at a distance of 2'4 inches. The film is 
to insure soundness. Kodak Industrial X-ray Film, Type A. 


RADIOGRAPHY... 


another important example of 
Photography at Work 


THERE'S A RIGHT FILM FOR EVERY PROBLEM Type F—provides the highest available speed and contrast when 


; : exposed with calcium tungstate intensifying screens. Has wide latitude 

Whatever your radiographic problem, you'll find the best 

i . with either x-rays or gamma rays when exposed directly or with 

means of solving it in one of Kodak’s four types of industrial lead screens 

x-ray film. This choice provides the means to check castings 5 . 

has medium contrast with high speed. Designed for gz ’ 

and welds efficiently, offers optimum results with varying alloys, ype : oo 5 GRce lor gamma 

ray and x-ray work where highest possible speed is needed at available 
thicknesses and radiographic sources 

kilovoltage without use of calcium tungstate screens 
Type A—has high contrast and fine graininess with adequate speed 


Type M— provides maximum radiographic sensitivity with direct 
for study of light alloys at low voltage—heavy parts at intermediate y y : y ’ 


exposure or lead-foil screens. It has extra-fine grain and, though speed 
and high voltages. Used direct or with lead-foil screens I ons ’ 
is less than Type A, it is adequate for light alloys at average kilovolt 


ages and for much million- and multi-million-volt work 


RADIOGRAPHY IN MODERN INDUSTRY 


A wealth of invaluable data graphs, colorful drawings, 
RADIOGRAPHY on radiographic principles, diagrams, and charts. Get a 
t Seneee sepneres practice, and technics. Pro- copy from your local x-ray 
fusely illustrated with photo- dealer —price, $3 


EASTMAN KODAK COMPANY 
X-ray Division Rochester 4, N. Y. 
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SFARCHING 
AND 
RESEARCHING 


For Alloy Powder Combinations? 


If you need a specific alloy combination to fill a spe- 
cific requirement, the Metallurgical Division of Metal 
Hydrides can help you. With seventeen years of pioneer- 
ing with metal powder alloys, Metal Hydrides’ Metal- 
lurgists can give you unmatched know-how assistance 
plus volume production of alloy combinations that meet 
your exact requirements. Metal Hydrides’ alloy powders 
are clean, uniform in composition, and controlled in 


particle size to assure desired results. 


Contact Metal Hydrides now. Complete information is 


yours without obligation. 


Pioneers in Hydrogen Compounds 


H| 
Metal Hydrides 


INCORPORATED 
30 CONGRESS STREET, BEVERLY, MASS. 
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Personals . . . 


Robert L. Fullman ©, metallur 
gist at the General Electric Research 
Laboratory, Schenectady, N.Y., re- 
cently received the Yale Engineering 
Association’s Award for Advance 
ment of Basic and Applied Science 
which is given annually to a Yale 
alumnus out of college 15 years or 
less. Dr. Fullman, who recently was 
app inted manager of the materials 
and processes studies section at the 
G.E. Laboratory, received a B.E. de 
gree from Yale in 1943 and D.Eng 
in 1950. Dr. Fullman has been at 
the Research Laboratory since 1948, 
specializing in studies of recrystalli 
zation, grain growth, and the origin 


of metallic microstructures. 


John J. Green @, who has been 
associated with Universal-Cy« lops 
Steel Corp., Bridgeville, Pa., for the 
past ten years, has been appointed 
service engineer in the Pittsburgh 
office of Vanadium Corp. of Amer 
ica, Mr. Green graduated from the 
Carnegie Institute of Technology as 
a metallurgical engineer in 1939 and 
has specialized in the study and ap 
plication of stainless steels 


Lars E. Ekholm Se has been ap 
pointed manager of the sales divi 
sion of Climax Molybdenum Co 
New York. Mr. Ekholm, who re 
ceived his degree as a metallurgical 
engineer from Lehigh University in 
1929, has been associated with Cli 
max Molybdenum since 1946, hav 
ing held several executive positions 
in the sales department including the 
direction of foreign sales. He has 
also assisted in the development of 
important phases of the company’s 
market research, sales promotion and 
advertising programs. Before joining 
Climax, Mr. Ekholm spent fifteen 
years with Alan Wood Steel Co., 
Conshohocken, Pa., where he served 
in the technical department as chief 
metallurgist and in the sales depart 
ment in various sales and executive 
capacities 


John Bermingham ©, formerly 
sales representative for E. F. Hough 
ton & Co., Philadelphia has been 
appointed western sales manager 
with headquarters in San Francisco 
Mr. Bermingham is the present 
chairman of the San Francisco Sec 
tion of the American Foundrymen’s 
Society and a past-chairman of the 


Golden Gate Chapter r=] 





NATCO ENGINEERS 


VERGOME 
« DISTORTION 


S\ DURING MACHINING 


STRESSPROOF 


SEVERELY COLD-WORKED, FURNACE-TREATED 
STEEL BARS 


The Lead Screw Tapper Spindles 
of this Nateo Three-way Holetapper required 
machining operations hard to combine without 
serious distortion. 

The front end of each spindle had to be machined 
as a taper socket for collet application. When the driving 
keyway and the tool knockout elongated-splined-holes were 
machined, distortion caused out-of-round taper holes which 
would not receive the collet correctly. 


The rear end of each spindle had to be machined as a 
driving spline shaft which slides under load. Since the 
diameter of the spline is relatively small in proportion to 
the shaft length, any attempt to heat treat caused distortion 
hard to correct by straightening. 

And at the center of each spindle, an accurate lead screw 
had to be machined by a thread grinding operation. It was National Automatic Tool Co. has for 
found that the finish was much more easily obtained when many years used STRESSPROOFP 


. 2e in the manufacture of important ep- 
STRESSPROOF was used. onting parts for this Theentean Hole- 


STRESSPROOF eliminated both the problem of the out- tapper, as well as for other Natco 
of-round taper holes on the front of each spindle . . and high-speed machine tools. 
the distortion of the driving-spline-shaft. 


STRESSPROOF makes a better part at a lower cost. 








WRITE TODAY FOR 
Helpful Data 


Bulletin No, 15 
AVAILABLE FROM LEADING STEEL “Improve Quality 


DISTRIBUTORS COAST-TO-COAST —Cut Costs” 


ta Salle STEEL CO. 


1424 150th Street, Hammond, Indiana 
MANUFACTURERS OF AMERICA’S MOST COMPLETE LINE OF QUALITY COLD-FINISHED STEEL BARS 
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now yOu Can OWN your Own 


heat-treating plant 





low tn cost 
high in productivity 
compact in design 


Hundreds of shops are enjoyi 
Gig eheantages of toalr ten hoabtreuting 
department with this new Waltz Heat-Treating 
Furnace. It heat-treats, quenches, draws 


relieves 
Ser. You avoid costly production tie-ups 
by waiting for expensive outside services. 
What o money-saver right from the start... what a wise 
investment! Mail the coupon for complete details. 


3. Furnace ond Oven doors equipped with 
foot treadles. 


4. Two Quench Tanks for oil and woter, By 
meons of double wall construction, oil tonk 
is entirely surrounded by water for cooling 
oil, thus producing more uniform quenching. 

5. Automatic electronic type controls 

6. Shipped ready to install by simply connect- 
ing gos ond electric power line, 


A complete line of WALTZ standard or spe- 

cial heat-treating furnaces, using all types 

of fuels are built to suit your requirements. 
Write for comprehensive illustrated 


rae 
7 bulletins. Dept. W 
Wealiz FURNACE COMPANY 


SYMMES STREET 
» CINCINNATI, OHIO 


ee 
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Personals .. . 


William L. Bruckart @ has been 
appointed sales engineer for Univer 
sal-Cyclops Steel Corp., Bridgeville 
Pa. Mr. Bruckart was previously as 
sociated with Battelle Memorial In 
stitute, Columbus, Ohio, where he 
served as assistant chief, nonferrous 
physical metallurgy division. He was 
graduated from the University of 
Kentucky with a B.S. degree in met 
allurgical engineering and received 
an M.S. from Ohio State University 


Philip K. Reardon @ is now a 
sales representative for Hawkridge 
Bros. Co.. Boston, Mass.. and Hawk 
ridge-Waterbury Div., Waterbury, 
Conn., covering the state of Rhode 
Island and part of Connecticut 


Robert M. Stackhouse @ has re 
signed as metallurgist with the | 
Bishop & Co, Platinum Works, Mal 
vern, Pa., and is now employed at 
the atomic power division of West 
inghouse Electric Corp., Pittsburgh 


Paul E. Chisler @, formerly man 
ager of technical sales, Tempil Corp 
New York, has been appointed man 
aging engineer, metals division, Sur 
face Chemicals, Inc., Forbes Road 
Pa., a subsidiary of the McKay Co 
Pittsburgh. Mr. Chisler was forme: 
ly associated with Page Steel and 
Wire Div., American Chain and 
Cable, as plant metallurgist, and Ivy 
H. Smith Co., Jacksonville, Fla., as 
vice-president in charge of opera 
tions. He has been associated with 


the wire industry for 18 years 


David C. Williams @, formerly of 
Crosley Div. of Aveo Mfg. Co., New 
York, has been appointed general 
manager of the Danville Div., Te 
cumseh Products Co., Danville, Il 


John R. Rink ©. employed as a 
metallurgical engineer in the aero 
nautical division of Minneapolis 
Honeywell Regulator Co., Minne 
apolis, Minn., before being drafted 
into the U. S. Army in February 
1954, is now assigned as a research 
metallurgist in the Ballistics Re 
search Laboratory, Aberdeen Prov 
ing Ground, Md. 


Joseph R. Driear @ has resigned 
as process supervisor at the Savan 
nah River Plant, Ga., E. I. du Pont 
de Nemours & Co., Inc., to accept 
the position of supervisor of the 
metallurgical laboratory of Eaton 
Mfg. Co., Detroit. 





Specify J-M Superex, 
industry's favorite block insulation 


Made from diatomaceous silica and asbestos 
for all temperatures to 1900F 


) es LL ENJOY greater insulation 
savings with Superex”. Its unique 
combination of low conductivity and 
outstanding resistance to high temper- 
atures provides greater operating effi- 
ciency and longer maintenance-free 
service. That's why Superex is the lead- 
ing block insulation for furnace work. 


Light and easy towork, Superex with- 
stands temperatures to 1900F indefi- 
nitely with negligible loss of efficiency 
and is so strong that it compresses 
only %& inch under 6 tons’ pressure per 
square foot. Its light weight, excellent 
working properties and availability in 


5 * Johns-Manville 


large blocks mean quick, easy, low- 
cost installation. 


For high temperature equipment. 
Since its introduction in 1927, Superex 
has received enthusiastic acceptance. 
Today it economically insulates 90°% 
of the country’s hot blast stoves. 
Other high temperature equipment 
where Superex has proved its supe 
rior performance include most types 
of industrial and metallurgical fur 
naces and ovens, stationary and 
marine boilers, regenerators, kilns, 
roasters, high-temperature mains, flues 
and stacks, 


Saves waste .Superex comes in 7 standard thick 
nesses from 1" to 4", Other sizes available on order 
For further information on Superex, write to 
Johns-Manville, Box 60, New York 16, N. Y. 


In Canada, Port Credit, Ont. 


4 INSULATION 


MATERIALS “ENGINEERING - APPLICATION 
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MALLORY 


MALLORY:- SHARON reports on 


TU TAIN TU Md 


What’s this? 


WE’RE MAKING METAL BY PUSHBUTTON! 


@ The familiar sights of steelmaking are strangely absent in 
a titanium plant. The melting crucibles must not only be 
completely enclosed, but maintained under vacuum, to pre- 
vent contamination of the molten titanium by gases. And the 
crucible requires special cooling, otherwise it would react 
with the titanium it holds. 


In Mallory-Sharon’s new titanium melting plant, production 
methods have been refined further, with all melting opera- 
tions remotely controlled by pushbutton. This assures safety 
and provides the strictest control of processing possible. The 
result is consistently high quality and uniformity in the tita- 
nium and titanium alloy mill products which Mallory-Sharon 
produces. 


Mallory-Sharon’s technical leadership, in research and 
production techniques, is good reason for you to call us in 
your applications of lightweight, corrosion-resistant titanium. 


Mallory-Sharon Titanium Corporation, Niles, Ohio. 
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Personals .. . 


Eugene E. Lorenz @ was recently 
transferred from correspondent in 
sheet and plate products division 
general sales office, Reynolds Metals 
Co., Louisville, Ky., to the divisional 
office in Atlanta, Ga., as sales repre 
sentative. 


Robert H, McCreery @, for seven 
years principal metallurgist at Inter 
national Harvester Ce., Evansville 
Ind., recently joined Warner Gear 
Div. of Borg-Warner Corp., Muncie, 
Ind., as metallurgist. 


Frank W. LaHaye @ has resigned 
as chief engineer of Bennett Prod 
ucts Mfg. Co., Palo Alto, Calif., to 
join McCormick Selph Associates 
Hollister, Calif., where he will be 
vice-president in charge of engineer 
ing and production. 


James R. Hunt @ recently re 
signed as research engineer with 
North American Aviation, Inc., 
Inglewood, Calif., and is now a de 
velopment engineer in the design 
division of the research department 
Union Oil Co. of California 


Raymond B. Roof, Jr. @ received 
the degree of Ph.D. in crystallog 
raphy from the University of Michi 
gan in June and is now employed by 
Westinghouse Electric Corp., Pitts 
burgh, to do research in atomic 
power 


Sigmund L. Fredericks @ has 
been transferred by the American 
Steel Foundries from East St. Louis 
Ill., where he was employed as pro 
ess engineer, to the Indiana Harbor 
Ind., works, where he is in charg 
of processing the new “Wearport 


steel. 


Wayne K. Minnich @, is now sta 
tioned at Redstone Arsenal in Ala 
bama as an instructor of electronics 
and radar at the Ordnance Guided 
Missile School of the U. S. Army 
Private Minnich was formerly em 
ployed as a metallographer at the 
Aircraft Gas Turbine Div., General 
Electric Co., Cincinnati, Ohio 


Frank C. Perkins @ has recently 
accepted a position as research met 
allurgist with the Denver Research 
Institute, Denver, Colo. 


Richard A. Kelly i} is now chief 


engineer for Flinn & Dreffein Engi- 
neering Co., Chicago 








PENCER |TURBO-COMPRESSORS 


HARTFORD 


by The LITHIUM COMPANY 


111 SYLVAN AVENUE, NEWARK, N. J. 


This 26 foot diameter Rotary Hearth Furnace heats billets, scale free, 
to forging temperatures, by means of the Lithium recuperative hot 
atmosphere system. Air for the direct gas-fired burners is supplied by 
a Spencer Turbo-Compressor. 

In modern heat treating Spencer Turbos are operating 24 hours 
a day—on 7 day weeks with a maximum of reliability and efficiency. 


Reliability is insured by the wide clearances, all metal construction Capacities from 
8 oz. to 10 Ibs., 
35 to 20,000 cv. ft. 
Ask for 
Proportion to the load. Bulletin No. 126, 


and only two bearings to lubricate. 


Efficiency is insured by the Spencer design which uses power in 


THE SPENCER TURBINE COMPANY 


HARTFORD “7 





_ 











HARTFORD 6 
CONNECTICUT Manufacturers of Turbo-Compressors and Heavy Duty Vocuum Cleaners 
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Box A containing full furn- 
ace load of parts process- 
ing in work chamber. Box 
B—fully loaded, pre-heats 
in the upper vestibule. Box 
C—fully-loaded, waits on 
conveyor. 





Box A completely proc- 
essed, moves out to eleva- 


ator and is lowered into 
quench; bringing ore: 
heated Box B to loading 


level. Box B is pushed into 
heat chamber and door is 


closed. 


(Gleb S-RELOADING CYCLE 
After proper interval, 
outer door is opened. Box 
Cis placed on upper eleva- 
tor and raised to pre-heat 
position as Box A is lifted 


from quench and removed 
from lower elevator. 





Sealed Cycles{ double door seal 
affords complete flexibility of 
processing without exposing heat 
chamber to air contamination. 







12045 Woodbine Ave., Detroit 28, Mich. 
Phone: KEnwood 2-9100 
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PREHEAT AND 
SLOW COOL 


































































Upper vestibule is easily adapted for slow 
cooling. Quench is adaptible for inter- 
rupted quenching. 


MOSPHERE FURNAC 








Personals . . . 
William D. Gilder ©. former 
chief metallurgist for the Weather 
head Co., Cleveland, has been ap 
pointed chief metallurgist for Reed 


Roller Bit Co., Houston, Tex 


R. L. Brady @, former vice-presi 
dent of Warwood Tool Co., Wheel 
ing, W. Va., is coordinator of Aetna 
Steel Co., Jacksonville, Fla 


Byron W. Elder @ is now the 
Detroit resident service metallurgist 
for Pittsburgh Steel Co 













Vernon A. Sturm @, former met 
allurgist and certifying engineer for 
the Thor (¢ orp., Cicero, Ill 
plant engineer and metallurgist with 
C. E. Robinson Co., Joliet, I] 


Philip E. Schneider @ is now de 
velopment metallurgist for Univer 
sal-Cyclops Steel Corp., 


is now 






Bridgeville 










Pa. Mr. Schneider was previously a 
metallurgist with Armco Steel Corp 
at the Baltimore, Md. 


works 


Eibe W. Deck 6 is now vice 
president in charge of manufacturing 
at the Lunkenheimer Co 
nati, Ohio. Mr. 
vice-president of Wico Electric Co 
West Springfield, Mass 







Cincin 











Deck was formerly 







James C. Williams @, previously 
with Pittsburgh Lectromelt Furnace 


Corp., Pittsburgh, is now a metal 






lurgist with Thompson Products 


Inc., Cleveland. 


Moss V. Davis @ has joined th 
Works, Inc Bir 


mingham, Ala., as chief metallurgist 


Anderson Brass 







He was formerly with Western Elec 
tric Co. in Winston-Salem, N.¢ 





Roger H. Lawton @, former plant 
Hunt Ma 


has «if 


manager of the Rodney 

Mass 
cepted a position as general manager 
of Standard Machinery Co., Mysti 
Conn 






chine Co., Orange 






Russell Stanford @ has resigned 
as chief of the metallurgy 
U. S. Atomic Energy ( 
Fernald, Ohio, to join the Nucleas 
Power Development Department of 
the Detroit Edison Co. He is as 
signed to Atomi 


section 


Ommission 





Power Develop 
Detroit, as 
chief of fuels separations section 





ment Associates, Inc.., 











with the responsibility of developing 
a suitable fuel reprocessing process 
for the proposed A.P.D.A. fast breed 
er reactor 






















HOW TO 





- J re ; : 
20-35 FEET PER MINUTE of light-gauge alloy 
strip are descaled in this Virgo Descaling Salt 


bath at 800° F. Photo courtesy of The Drever 
Company, Philadelphia, Pa. 


DESCALE 5% MILES OF STRIP PER DAY 


You can get clean bright surface in ONE 
operation with VIRGO’ DESCALING SALT 


Suraight chrome and chrome nickel strip flow through 
this continuous descaling-annealing unit, at 25-35 feet 
per minute—about 514 miles per 24 hour day 

lhe light-gauge strip is descaled in one pass through 
a bath of molten Virgo Descaling Salt at 800° F., alter 
annealing. The process yields a chemically clean, bright 
surface with no pitting, etching or metal loss 

Large or small, your plant can show real production 
time savings with the Hooker Process using Virgo 
Descaling Salt, or with the Virgo Molten Cleane: 
process Lise these processes on stainless and alloy steels: 
castings; forgings; fabricated parts; material to be sal 
Vaye d. Both processes are non-electrolytic ... non tox 
employ simple equipment... do not require close 
supervision are easily adapted to your production 


Tit thods. For full de tails, mail coupon or write us today 


1905—-Hal}f a Century of Chemicals 


HOOKER 
CHEMICALS 


NEW YORK, WN. Y. 


LOS ANGELES, CALIF 
TACOMA, WASH 
CHICAGO, ILL 





From the Sali of the Earth——1955 


For Fast, Safe, Low-Cost DESCALING 
VIRGO" DESCALING SALT Producers and fabricators of 
stainless and alloy steels use Virgo® Descaling Salt to 
quickly remove scale produced by hot rolling, forging 
extruding, casting, annealing 


VIRGO" MOLTEN CLEANER Quickly positively desands 
and degraphitizes castings; removes gream adirt chemi 
cals, paint, enamel, rubber atmospheric corrosion and 


othet impurities 


BOTH HOOKER PROCESSES are hacked by 15 vears' « xperi 
ence in salt bath descaling and cleaning Engineering 
research ind on-site operating sistance are | art of our 


service 


SEND FOR THESE BULLETINS 


They tell the whole story on 
Virgo Descaling Salt and Virgo 
Molten Cleaner—what they are, 
how they work, their advantages, 
equipment involved, and the 
Hooker services you enjoy as a 
user of the process 


Hooker Electrochemical Company 


30 FPORTY-SEVENTH ST., NIAGARA FALLS, WN. Y. 


Please send me Bulletins checked: Virgo Descaling Soll 
Virgo Molten Cleaner 


NAME 
TITLE 
COMPANY 


ADDRESS 
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Personals . . . 


Philip G. DeHuff @ has been 
transferred by Westinghouse Elec- 
tric Corp. from the Aviation Gas 
Turbine Div., Kansas City, Mo., to 


the Atomic Power Div., Bettis Field, 

i. om ae Pittsburgh. Formerly manager of 

production engines division, engi- 

FA B | CAT E D A L LOY § neering department, Mr. DeHuff is 

now assistant to the manager of the 
pressurized water reactor project. 

ROLOCK INCONEL TRAY Albert H. Wilson @ has been 


FOR USE IN transferred by Rolled Alloys, Inc., to 
Winchester, Mass., as sales represen- 
IPSEN : tative. James Skarda @ succeeds 


AUTOMATIC him in the Cleveland-Pittsburgh 


2 sales office. 
FURNACES £@ 

John Bergman @ is presently 
serving with the U. S. Army at 
Frankford Arsenal, Philadelphia 
where he is assigned to the Scientific 
and Professional Personnel Program 


Frank J. Kearns @, formerly vice 
president in charge of engineering 
of the Bridgeport Brass Co., Bridge 
port, Conn., has been appointed 
vice-president in charge of manufac 
turing, a newly created post. Mr 
Kearns has been with Bridgeport 





Brass since 1935 when he started in 
the rolling mill. In 1942 he was 
named superintendent of the rolling 
mill at Indianapolis, Ind., and re 
turned to Bridgeport in 1944 to 
direct the post-war planning of the 
company. In 1945 he became chief 
process engineer, in 1949 was ap 
pointed head of the engineering de 
partment, and in 1950 he was elected 
to the post he held until his recent 
promotion. Mr. Kearns is a graduate 


Travels easily, smoothly 
over hearth 


Rolock engineers have given original and Pickup loops provided 
creative thought to improve and standardize for safe handling 
this mnailien round rod sled-type tray 

(pat, applied for). Result: Basket shape Rugged design for use 
maintained indefinitely . . . hour-life greatly and abuse 
extended , . . hour-cost decidedly cused 


Standard tray weight is 37 lbs. For Ipsen Live-leed basket weight 
Furnace Models T-400 and T-800 . . . may ratio better than 10 to 1 oe ciiadies® eudionn 
be used singly or stacked. Stacking bars 1 ee ee 
are used to support upper tray... .also to pre- dennseOdidins teen an school of Lehigh University. 
vent side-slide of tray. Extended-end handles any known tray R. A. Pomfret @ has been pro- 
prevent forward or backslide through heat 
and quench. Maximum temperature is 
1750° in carbo-nitriding . . . an easy ex 
posure for this strongly welded, all-Inconel of ” ~ - oye ty Division 
carrier, A replaceable mesh liner screen , of Bethle vem Stee 0., Quincy 
(also Inconel) is generally used, but is not necessary for large parts Mass. Mr. Pomfret is a graduate of 

: the University of Alabama with ; 

ba travel smoothly over the flat hearth, with round bars acting BS. d 7 Thee ~~ , M 

3 JTree » ne 
as sleds (easier to push than any other type of tray), without galling ee a tallurgical eng} 
the hearth. neering. He joined the Bethlehem 
organization in 1935 as assistant 


moted to chief of development and 


Lowest cost per hour of use research, central technical depart 











This is another instance of Rolock design, construction, and ; 
< o. materials engineer and later became 
pressure-joint welding that provides superior performance : ‘ 
materials engineer, which position he 
held prior to taking over his new 
. duties. He succeeds Paul Ffield 8S. 


she as Ce t] tr: ferred to 
OTT ee | etlchom, "Pan, as techni 


as technical ad 


SALES AND SERVICE REPRESENTATIVES FROM COAST TO COAST 
ROLOCK INC., 1222 KINGS HIGHWAY, FAIRFIELD, CONN 


Easier Operation, Lower Cost viser on the staff of the operating 
p / vice-president. 
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To manufacturers whose building 
products are competing for a place in the 
more than a million homes, farm build- 
ings, schools, apartments, office and pub- 
lic buildings that are going up this year, 
Revere Aluminum offers attractive new 
Opportunities 

t offers the ultimate user the advantage 
of strong, light-weight products chat are 
high in serviceability and attractiveness 
and low in their saa upkeep. It offers 
the manufacturer almost unlimited scope 
in design plus the competitive feature of 
ready workability for low-cost and 
fast produc non 

Revere Aluminum is available in the 
forms of tube, extruded products, coiled 
and flat sheet, circles Planks awning 
stock, bus bar, forgings, Lockseam tube 
rolled shapes, and foil. Revere Copper 
and Brass Incorporated Senadet te 


Paul Revere in 1801, 230 Park Avenue. 


New York 17. N. Y 


REVERE KNOWS ITS A-B-C's 


if tt tip 





TEE PRODUCTS 


} Turned and G 


All types 
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Effect of Blast Humidity 
on Cast Iron Quality* 


HE MOISTURE content of the cupo 

la air blast has very definite effects 
on the quality of the cast iron melt 
With all other conditions maintained 
constant, an increase in the moisture 
content of the air blast decreased 
metal temperature and carbon ab 
sorption from the coke, and in 
creased oxidation of silicon and 
manganese from the metal charge 
When carbon and silicon contents 
are decreased by a blast high in 
moisture, the chilling of the iron is 
increased sufficiently to change from 
gray iron to partially white iron in 
thin castings such as piston rings 

The accompanying chart pre 
pared by Battelle Memorial Institute 


% Blast 
Increase™ 
0s 
1.9 
*Bosedon Stand 


9 
8 
8 
8 


ar 











20 i2 

Air Blast, (OOO Cu Ft per Min 
Effect of Moisture Content of 
Blast on Coke Requirements 


shows graphically the increase in 
coke required to compensate tor 
moisture in the cupola blast. Control 
of the melting process by coke ad 
justment is difficult and unsatisfac 
tory because changing coke requires 
changing air volume, and because 
moisture content of the air can vary 
so widely and rapidly that accurate 
compensation 1S almost impossible 
A far better method of control is to 
dehumidify the air to a constant 
(Continued on p 148) 


*Digest of “Holding Blast Humid 
ity Constant”, by Joseph L. Brooks, 
American Foundryman, Vol. 26, 
December 1954, p. 41-43. 
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Niagara Falls, N.Y., Plant 


Vorwanton, N.C, Plant 
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GRAPHITE USERS should be interested in having a copy of our 


recently issued brochure Engineered Performance. 


The brochure points out the growing 
significance of graphite in electric- 
furnace and metal-casting operations. 
It tells an illustrated story about our 
plants, our processes and our products, 
And it presents some of the reasons 
why GLC customers can rely upon us 


in supplying their requirements for 


graphite electrodes, anodes, mold stock 
and specialties, 

* Let us know, on your company 
letterhead, if you would like a copy 
of this informative brochure —we will 
send one to you promptly with our 
compliments. 


ELECTRODE EGLC} DIVISION 


GRAPHITE ELECTRODES. ANODES, MOLDS and SPECIALTIES 


ADMINISTRATIVE OFFICE: 18 East 48th Street, New York 17, N.Y. 
PLANTS: Niagara Falls, N.Y., Morganton, N.C. 


OTHER OFFICES: Niagara Falls, N. Y., Oak Park, UL. Pittsburgh, Pa. 
SALES AGENTS IN OTHER COUNTRIES: Great Northern Carbon & Chemical Co. Lid.. Montreal, Canada 


Overseas Carbon & Coke Company, Inc., Geneva, Switzerland; Great Eastern Carbon & Chemical Co., Ine 


, Chiyoda-Kua, Tokyo, Japan 
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Blast Humidity .. . 


moisture content, then coke, air vol 
ume, and other factors can be held 
constant to insure a constant and 
predictable melting performance 
Dehumidification was successfully 
accomplished with an ice machine 
at the Sparta Div. of the Muskegon 
Piston Ring Co. in 1927. Later, solid 
absorbents were used. Since 1940 a 
Kathabar system using lithium chlor 
ide as an air washer has been in suc 
cessful operation. Cupola blast air 
Here's hel is continuously dehumidified to 3 
p grains H,O per cu. ft. of air at 75° 
f 4 F. The lithium chloride solution is 
or exacting regenerated continuously by spray 
ing over steam coils. 


. 
engineers an The resulting uniform moisture 


content of the blast eliminates an 


* 
production important variable in cupola melt 


ing and gives more uniform com 


men odie position and temperature of the 


who must be absolutely right se 
about metal analysis Effect of Cobalt on 


. ° * 
ITH each MasterMet alloy you buy, Cannon-Muskegon Diffusion of Carbon 
gives you a certified, notarized analysis . . . black-on-white 

proof that MasterMet alloys are produced exactly to your Acconpinc to the authors, there 
specifications. This assures close predictable control of physical is need not only for data on the 
and chemical characteristics for any end-use. You can be con- effect of cobalt on the diffusion of 
fident that the results you plan — the performance you call for coshon in tren. but also for informe 
will be delivered in parts made with MasterMet alloys. 

You can choose from a wide range of high alloys including 
cobalt-base and nickel-base alloys, chromium and chromium 
nickel stainless steels. Also included are such special alloys as Ber yee Ber 
Monel", Inconel*, Invar, Ni-Resist*. Order these types or your rate of Cocarburization of fron-cas 
custom specifications from Cannon-Muskegon. bon-cobalt alloys. 

The alloys used in these experi 


tion on the carbide-forming ten 
dency of cobalt. This article reports 
the results of experiments on the 


*Trademark — International Nickel Co. 
ments were prepared by melting 


FOR REMELT OR PROCESSING Armco iron in a graphite crucible 


MasterMet alloys are available in and had a constant carbon content 
shot, ingots and cast billets, bars and - . 
spediel chaves. Often the more com- of 4%, and cobalt contents of 0, 1, 3 
mon low alloy and 300 and 400 4. and 5%. 
Series stainless steels can be shipped 
from stock. Remember . . . whotever ried out in pure hydrogen on sheets 
your needs, Cannon-Muskegon can about 0.5 mm. (0.020 in thick 
provide metallurgical engineering as- 
sistance in recommending the proper prepared by liquid rolling, as pre 
pd sr o. ao Oe eae ae viously described by Krishtal. Dif 
casting. Write for bulletin! fusion coefficients of carbon in aus 


Decarburization was car 


tenite were calculated from the 
results of these tests and are shown 

Cannon-Muskegon ile Reet ‘The alee for de 
CORPORATION cobalt-free alloy are in about the 

2879 LINCOLN STREET * MUSKEGON, MICHIGAN range to be expected on the basis 


of the work of Wells and Mehl 
ARE YOU ON OUR MAILING LIST (Continued on p. 150 
to receive inventory data on “in- . 
stock” alloys? You'll find a sur- *Digest of “Influence of Cobalt on 
prising number of alloys listed the Diffusion of Carbon in Iron-Car 
ready for immediate delivery. bon Alloys”, by V. A. Yurkov 

M 

: 


and 
Write today! ay . M. A. Krishtal, Doklady Akademii 
ce rte A Nauk SSSR., Vol. 92, 1953, p. 1171 

FOR INOUSTRY 1173. 
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iS gives new strength to tank heads 
at Lukens Steel Company 


special Gas-fired machine where a battery of burners stres 


Lukens Steel Company, Coatesville, Pennsylvania, makes a 
complete line of heads for high pressure LP-Gas storage 
tanks. For economy reasons, these heads are cold pressed 
But cold pressing leaves brittle areas on the head rim. When 
heads go through the “bumps” and “bangs” of tank 
assembly, breaks occasionally develop in the brittle area 
around the head rim 

Lukens solved the problem by stress relieving the heads 


with Gas. An assembly line conveyor brings the heads to a 





relieves the entire periphery of the 4% inch thick head rin 
Asa result, there are no more brittle areas in the rim. And 
there are no more breaks during assembly operations 
When you have a problem in your production line 
involving heat processing, call your Gas Company Indus 
trial Specialist. He'll be glad to discuss the economies and 
results you can expect from using Gas and modern Gas 


fired equipment. American Gas Association 
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Take surface temperatures 
quickly, accurately... 


Alnor Pyrocon is un- 
equaled for quick, accurate read- 
ing of all surface temperatures 
. » » whether they are metallic 
or non-metallic, flat or curved, 
stationary or revolving. Accu- 
rate temperatures are easily un- 
derstood on the Pyrocon's direct 
reading scale face . . . without 
interpolation or need of con- 
version tables. A wide selec- 
tion of thermocouples and ex- 
tension arms permits adapta- 
tion to many types of service. 
For complete details and prices, 
send for Bulletin No. 4257. Iili- 
nois Testing Laboratories Inc., 
Room 523 420N. LaSalle Street, 
Chicago 10, Ill. 


For more informotion, turn to Reader Service Card, Circle No. 456 
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Diffusion of Carbon .. . 


indicating that the experimental 
method was suitable. 

The oscillation with increasing co 
balt content of the diffusion coeffi- 
cient for carbon was explained as 
follows: Dekhtyar has attributed the 
effect of a third element on diffu 
sion in a binary alloy to changes in 
the Fermi energy, but this reasoning 
would predict a monotonic chang: 
with increasing concentration. An 
other possible explanation might be 
one in terms of changes in the inter 
atomic binding in the alloys. If such 
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Effect of Cobalt Content on the 
Diffusion Coefficient of Carbon 
in Fe-C-Co Alloys at Four Tem 
peratures (A, B, C and D 
Varying From 1740 to 1920° F 


changes occur, it should be possible 
to observe their effect also on other 
physical or physico-chemic al prop 
erties. The property chosen for study 
was the initial difference in electro 
lytic potential in 0.01 molar H.SO 
solution between Armco iron and the 
alloys in question. The plot of po 
tential versus cobalt content had 
exactly the same form as that shown 
above for diffusion coefficient 
Although there is at present no 
theory on which an explanation of 
these results can be based, it is pos- 
sible that there are stable atomic 
groupings at cobalt contents of 1 and 
4% that impede the diffusion of car 
bon. Also, it seems necessary to 
assume that the cobalt remains in 
the austenite rather than entering 
the carbide phase A. G. Guy 











Bundy design increases 
accelerator rods—saves 


At right is a typical example of how 
Bundy can operate to help you in 
your design needs. In this applica- 
tion, the solution to the problem of 
accelerator rod production was not 
only simplified design, but a remark- 
able cost savings of 45%! 

Why not check with us in your 
own tubing design needs? When you 
call in a Bundy Engineer at the 
design stage of your product, you 
can be assured of successful results. 
As the leading manufacturer of 
small-diameter tubing, Bundy has 
developed an engineering staff of 
experts who can tackle and help 
solve your most difficult problems. 


Find out about the high quality of 
Bundyweld Tubing. Remember, 
Bundyweld is the only tubing that is 
double-walled, yet stronger. It has 
high thermal conductivity, high 
bursting strength, is leakproof, and 
takes easily to any fabrication oper- 
ation. Bundyweld is the safety 
standard of the refrigeration indus- 
try, and is used in 95% of today’s 
cars, in an average of 20 applications 
each. 


For further information, call, write, 


or wire us, today. 


BUNDY TUBING COMPANY 
DETROIT 14, MICHIGAN 


PROBLEM: 


Building a light touch into an 
automobile accelerator used to be 
an expensive proposition. Rod 
linkage has to be rigid and pre 
cisely machined. For example, the 
solid steel rod shown above had 
to be forged into a ball on one end, 
machined and threaded on the 
other, and bent to a precise con 
figuration on a press. These oper 


ations were very costly 


Bundyweid starts asa 
single strip of copper 
cooted steel, Then it's 


through o@ furnece 
Copper cooting fuses 
with steel. Result . . 


continuously rolled 
twice around laterally 
into a tube of uniform 
thickness, and passed 


Bundyweld, double 
walled and brazed 


through 360° of wall 
contact 


ae 


production on 
45% on costs 


SOLUTION: 


The simplified Bundy design start 
ed with a piece of '4" O.D, Bundy 
weld. A spherical end is formed by 
automatic press at a high produc 
tion rate. The other end is swaged 
and roll threaded, and the rods 
are bent to specifications on hand 
fixtures. Result: accelerator rods 
were produced at 45% savings in 
cost, at a higher rate of production 
than the old way 


BUNDYWELD 
TUBING 


NOTE the exclusive Bundy- 
developed beveled edges, 
which offord a smoother 
joint, absence of beod 
and less chonce for any 
leakage. 





DOUBLE-WALLED FROM A SINGLE STRIP 
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accurate 
dimensions of 


ACCUMET PRECISION INVESTMENT CASTINGS 
mean improved uniformity ...lower cost 


A manufacturer of hearing aids, using mag- 
nets in the form of sand-cast bars, found 
grinding and cutoff costs excessive . . . dimen- 
sional control difficult . . . breakage high. 
Crucible engineers suggested producing 
the magnets to close tolerances by Accumet® 
Precision Investment Casting, using a special 
patented Crucible Alnico grade. Results? 
Costly finishing operations were almost en- 
tirely eliminated, and magnetic properties 
improved. The manufacturer got a better 





magnet at a lower cost 

When you have a product requiring close 
tolerance, quality parts of any size, be sure 
to consider the advantages of Accumet Pre 
cision Castings. They are also available in 
stainless, alloy and cobalt-nickel base grades 
Your nearby Crucible representative can 
show you how they cut production time 
save you money. Crucible Steel Company of 
America, Henry W. Oliver Building, Pitts 
burgh 30, Pa. 


C R U C | ‘a LE| first name in special purpose steels 





Crucible Steel Company 
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WHAT MOST CONCERNS YOU: 


A. Minimum production cost in your 
plant; or 


B. Minimum production cost in our 
plant? 


Those who buy alloy on first cost, or strictly on a per pound 
basis—are not the leaders of the automotive and other major 
industries 


They have long since learned that: (a) Highest production, 
maximum service life with uniform depreciation, at a predictable 
rate, is as mandatory in high temperature tooling as in other 
production tools; and (b) Such production-profit determinant 
tools don’t bear the lowest price tags. 


From an unequaled background of 37 years experience, and 
from research and development—not elsewhere approached in 
breadth, and achievement, G. A. engineers fully evaluate your 
metallurgical, process and production requirements, and the fur 
nace and handling conditions in your operations. 


Designs are then created with maximum employment of in- 
tegrated design-process-metallurgical technology. Castings are 
produced of balanced chemistry-structure relationship, with 
structures “born to form” in optimum disposition to the loads 
and thermal! stresses of your specific job. 


In 1928, on these pages, General Alloys revealed (from our 
research, and service life evaluation) that “fatigue life of high 
temperature alloys is inversely proportional to grain size”, Only 
recently this has been “discovered” by gas turbine engineers. 
Foundrymen evade the subject, lacking the knowledge and facili 
ties essential to control of as-cast structures (grain size). They 
cannot approach G. A. attainments of structures, properties, 
service-fatigue-life, without radical re-orientation from “con 
ventional practice”. Nucleizers are NO answers in heat resistant 
alloys 


In 1935, G. A. research synthesized gas carburizing and other 
furnace and combustion atmospheres, and established their 
effects in granular and intergranular penetration of Ni-Cr and 
Cr-Ni, and other heat resistant alloys in direct relation to as-cast 
grain size 


At G. A., modern and efficient equipment and production con 
trols are fully employed, greatly implemented by many unique 
and advanced facilities and techniques. By eliminating the latter, 
and employing “conventional” expedient “cheap” pattern equip 
ment, General Alloys could woo the price buyer; thus attaining 
mediocrity and a 10-20% price reduction. A 40-80% depreciation 
of product service would result, with a service cost increase in 
acceptable to those who keep records. 


That will never come to pass—for, in tough competition, the 
automotive and major industries, and smart people generally, 
are keenly aware that they cannot afford “cheap” alloys. Neither 
ean they afford to entrust design of High Temperature Tooling 
to the caliber of engineering “talent” that is maintained by the 
companies the price-buyer “keeps” 

If you are interested in facts and figures on true comparative 
over-all alloy costs (1) tons of product treated per-pound of 
alloy (2) net cost per-heat-hour of alloy service, we will be 
privileged to receive your inquiry 


GENERAL ALLOYS COMPANY 


405 W. First Street 
Boston, Mass., U.S.A. 


Offices or representatives in principal cities. 
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SCHENECTADY, N. Y.—-A G.E. motor depart- 
5) ment uses this General Electric roller-hearth 
)) annealing furnace for economical silicon-steel- 

annealing of rotor and stator punchings. 


WIDE VARIETY OF G-E 
ANNEALING FURNACES 
NOW LETS YOU ANNEAL 
SILICON STEEL RIGHT 
IN YOUR OWN PLANT 








Take a tip from General Electric, 
user of about 25% of the country’s 
production of silicon steel you can 
cut costs by annealing your own 
silicon steel. There’s a General Elec- 


tric silicon steel annealing furnace 
for nearly every type of annealing 
application—large or small. For 
example, the furnaces at right are 


located in different G.E. plants, each | , 

4 iti G-E ELEVATOR FURNACE at Rome, Ga. plant G-E BELL FURNACE, Waynesboro 
handling a different size silicon- is used for high temperature annealing of trans- Va. Low-production unit anneals 
steel-annealing job economically. former cores—furnace fits in minimum space. machine parts at low cost 


= . 2 




































PROBLEM: 
Annealing silicon steel in an automated setup 


SOLUTION: 


G-E roller hearth furnace anneals stator 
punchings and weld in one pass, cuts costs 


A General Electric roller hearth furnace in the (2) EXPERIENCED USER—-G.E. uses about 25% 
new automated production line for one of G.E.’s of the total production of silicon steel. 
motor departments anneals 1500 pounds of (3) EXPERIENCED BUILDER —G.E. offers a com 


rotor and stator punchings an hour helps pro plete line of furnace and control equipment 
duce a Tri-Clad* 55 motor every 2'4 minutes. for your silicon steel annealing. 


The stator punchings and weld are annealed (4) appiiCATION HELP—plus installation su 
at the same time. This eliminates the cost and ' ‘ 
; : pervision——assure you of the most efficient 
time involved in making two passes through ame , 
furnace installation. 


the furnace. Only one man is needed to oversee . 
) he the complete annealing operation. (5) MAINTENANCE SERVICE—Nearly 200 G-E 


a) service shops, located throughout the country, 
Ty IN ADDITION TO G-E furnace quality, here are ready to help you 24 hours a day. 
are the advantages you receive when you deal = asx goR THE SERVICES of your local G-E 
with G.E. on silicon steel annealing: A 

pparatus Sales Representative in assessing 
(1) TECHNICAL KNOWLEDGE -G-E research the economies of annealing silicon steel in your 
helped pioneer the development of silicon steel plant. Just call your nearby General Electric 
for improved magnetic properties. Apparatus Sales Office. 
*Reg. trademark of General Electric Company 


GENERAL @@ ELECTRIC 














FREE PROCESS BULLETINS 


Please send me the Modern Heat Processing 
bulletins I have checked below 


[) Pretective Atmes- Annealing Malleable 
pheres, GEA-5907 tron, GEA-5797 
Brazing, GEA-5889 6179 


|] Heat-trecting Alumi- C) Ferging with induction 
num, GEA-5912 Heat, GEA -59863 


General Electric Company 
Apporatus Sales Division, Section 0721-4 
Schenectady 5, New York 





G-E MESH-BELT FURNACE located at Ft. Wayne, Ind. plant blue- 
anneals rotor laminations. Ideal for medium production, the mesh-belt 
furnace is flexible for use over a wide range of temperatures and speed 


Compony 


City State 
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| } Furnece and induction Wire Enameling, GEA- 
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“And never forget this: It pays to use 


COLUMBIA TOOL STEEL COMPANY « CHICAGO HEIGHTS, ILL. TOOL 


Producers of fine tool steels — All types immediately iM 
available through Sales Offices, Warehouses and 
Representatives in Principal Cities. STEELS 





Brinell Test 


large pieces fast—with 
this long stroke machine 


Large awkward castings, forgings or pipe 
are easily tested because the long stroke 
eliminates screw adjustment to work size. 
The hydraulic ram is controlled by a single 
lever. Large, stationary roller-type or flat 
table makes work handling simple, fits well 
into a conveyor line. 

Choice of plain Brinell machine or the direct 
reading machine (shown, model DHL), 
where dial at end of ram gives comparative 
hardness immediately. Larger and special 
machines may also be had. 


Write for more information 
on all our Brinell testing machines. 


DETROIT TESTING MACHINE COMPANY 


9384 Grinnell Ave., Detroit 13, Mich. 
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Corrosion Problems 
in Hospital Practice” 


URGICAL equipment of all varieties 

is normally handled in atmos- 
pheres highly favorable to corrosion 
by virtue of high moisture content 
and relatively high temperatures 
Most cutting instruments or 
“sharps”, are cold rolled carbon steel 
containing about 1.3% C, hardened 
by heating to around 1375° F 
quenching and tempering at 400 to 
475° F. They are particularly sus 
ceptible to corrosion, and this, plus 
frequent damage to fine cutting 
edges through careless handling, 
causes understandable irritation 
among surgeons. Better knowledge 
of the mechanism of corrosion and 
preventive methods is needed. 

A clean metal surface, once ex 
posed to air, quickly develops an 
oxide film which builds up and 
progressively limits penetration of 
further oxygen until, for all prac 
tical purposes, the process stops. At 
this point, no change in appearance 
is observable, but in the presence of 
moisture a further change may occur 
as a result of gradual solution of 
metallic ions in the water, bringing 
about obvious corrosion The exact 
mechanism of the latter action is not 
entirely clear, although an important 
factor is an insufficiency of oxygen 

Corrosion usually starts at distinct 
points rather than over an entire sur 
face. These may be areas of damage 
to the oxide film and a rate of ionic 
solution of metal exceeding that of 
re-formation of the protective oxide 
This is most likely to be found in 
crevices or cracks where oxygen re 
placement is slow, and also in parts 
of instruments more or less protected 
from the air, such as in the joints of 
scissors. A corrective is the addition 
of alkali which suppresses metal 
ionization and promotes formation 
of oxide film. 

A number of solutions for storage 
of surgical instruments depend for 
their effectiveness upon added alkali 
Alcohol, despite its unreliability as 
a sterilizing agent and potential risk 
of initiating corrosion by formation 
of oxidation products, has long been 
a favorite storage liquid. Its general 

(Continued on page 158 


*Digest of “Corrosion Problems in 
Hospital Practice,” by S. J. Hopkins, 
Corrosion Technology (England), 
Vol. 1, November 1954, p. 330 to 332 











Easy-to-handle, long-life Inconel carbo- 
nitriding basket developed for use in Ipsen 
batch carbo-nitriding furnaces by Rolock 


Incorporated, Fairfield, Conn. Cross-braces 
are removable used only when baskets are 


double-decked in furnace. 


Through Inconel... rovock designs lighter, more 
durable carbo-nitriding baskets for IPSEN furnaces 


Today, a lot is being done with Inconel® to de- 
velop lighter, stronger and more durable heat 
treating equipment and fixtures. 


Here’s one promising example, so new that 
field tests are still incomplete... A Rolock carbo- 
nitriding basket for Ipsen batch type furnaces. 
The design takes advantage of three Inconel 
properties. 


Inconel retains good strength up to 2100°F. 
Rolock exploits this property in two ways. Using 
minimum diameter Inconel rod, welded, they 
obtain a light but rugged frame good for me- 
dium and large parts. Using an open-mesh, 
woven Inconel screen, they construct a replace- 
able inner liner to contain small parts. The result : 
maximum pay load, minimum weight. Strength 
enough for stacking, as well. 

Inconel resists carbo-nitriding and high tem- 
perature corrosion. This is an Inconel property 
that Rolock passes along directly to its custom- 


Incon el .-+ for long life at high temperatures 


ers. Because strong, tough Inconel has longer 
“hot” life, they can design for maximum prac- 
tical life with minimum practical weight. 


Inconel withstands severe thermal stressing 
without cracking or spalling. High “hot” 
strength, low coefficient of expansion, and the 
formation of a tight protective oxide, give 
Inconel high value in properly designed fixtures 
and equipment. In complex structures, these 
Inconel properties prevent premature distortion 
or cracking even after severe thermal shock. In 
this instance, Inconel helped Rolock build a 
lighter, more durable carbo-nitriding basket. 


‘Keeping costs down when temperatures go 
up”...is an Inco booklet that’s packed with 
ideas for applying Inconel’s properties and de 
vising improved heat treating equipment. Write 
fora copy, today. 


The INTERNATIONAL NICKEL COMPANY, Inc. 
67 Wall Street New York 5, N. Y. 


eee mate 
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Corrosion Problems . . . 


use today, however, is declining. 

In general, solutions with a pH 
above 7 and free from obviously re 
active substances, are considered 
noncorrosive, Lysol, by virtue of its 
soap content, is satisfactory, as are 
such products as “liquor chloroxy!l- 
enolis”. However, these alkaline 
storage solutions are seldom used 
for hypodermic needles because they 
cannot be relied upon to penetrate 
the lumens. The ohoice in this in- 
stance is usually alcohol, either pure 
or with 5% liquor chloroxylenolis 


Rusted needles stored in these solu 
tions usually are traceable to acci 
dental dilution with water 

Stainless steel is being used to an 
increasing extent in British hospitals 
particularly for containers of various 
types. It is not generally favored for 
cutting instruments because of the 
difficulty of working the metal and 
the high hardening temperature 
Cutting edges are not entirely satis 
factory and the response to grind 
ing, honing and stropping is less 
reliable than with carbon steel 

Hospital staffs do not usually ap 
preciate that the term “stainless” is 
a relative, not absolute, designation. 





foe 


dependable, 
economical, 


heat 


¥5 


treating ......+. 


Drag-chain, conveyor type oven 


You save on production time, you prevent loss of material and 
you improve the quality of your product when you use Young 
Brothers Ovens. They are engineered and built to meet the most 
exacting requirements and they are backed by more than half a 
century of experience devoted to the development of Batch and 
Conveyor Ovens for new processes, materials and products, 


A wide variety of standard and special Young Brothers Ovens 
are available to meet your specific needs for Annealing and Tem- 
penny Drying and preneens. Aging, Normalizing and Stress 


elief, Preheating an 


many 


others. For better heat treating 


in less time at lower cost, investigate the advantages of Young 
Brothers Ovens. Our engineers are available for consultation. 


Write for Bulletin 14-T. 


YOUNG BROTHERS COMPANY 


1829 Columbus Road 
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Instruments made from a 12% 
straight chromium steel, best de 
scribed as rust resisting, have a de 
gree of corrosion resistance closely 
connected with the heat treatment 
of the steel and final finish of the 
surface. Furthermore, if the instru 
ment is stored for any length of time 
in contact with another metal, cor 
rosion, once started, may be rapid 

The value of electroplating as an 
anticorrosive measure is well recog 
nized. Most surgical instruments are 
plated with nickel and if this coating 
is damaged corrosion will develop 
in the usual way. Some nickel-plated 
instruments are given added pro 
tection by a thin deposit of rhodium 
which is extremely hard and durable 
although apt to speed corrosion in 
the event of a break in the plate 

Influence of dust on corrosion is 
considerable, although it seldom re 
ceives much attention. Rusting of 
iron, even in a damp atmosphere, 
can be delayed appreciably if dust 
is absent. Lanolin is used extensively 
for the protection of steel articles, 
but it has little or no value if the 
film thickness is below a critical 
level corresponding to a weight of 
lanolin of about 1.5 mg per sq.in 
One investigator has shown that this 
weight is equivalent to a thickness of 
about 2 microns and suggests that 
this critical thickness is in some way 
correlated with the particle size of 
atmospheric dust which may range 
from 0.25 to 2 microns. 

Density of some dust particles is 
high and the slow penetration of 
such particles which may fall on a 
soft protective lanolin is quite likely 
When this occurs the larger size 
particles conceivably may be in con 
tact with both the underlying metal 
and the atmosphere, thus acting as 
focal points for the penetration of 
atmospheric moisture and initiating 
corrosion 

Silicone lubricants have been ap 
plied to surgical equipments such 
as scissors, forceps and the like as a 
protective coating. Ordinary lubri 
cants are removed easily by steriliz 
ing, but the silicone oils have sur 
face adhesive properties of a con 
siderably higher order. Lubricants 
based on silicone D.C. 200 have 
been found to prevent corrosion and 
to resist removal by sterilizing, as 
well as reducing the need for fre 
quent oiling of the instruments to 
which they have been applied 

A. H. ALLEN 





Inu1tation to 
Entrants or. « 


Awards and 
Other Information 


A committee of judges will be 
appointed by the Metal Congress 
management which will award a 
First Prize (a medal and blue rib- 
bon) to the best in each classi- 
fication. Honorable Mentions will 
also be awarded (with appropri- 
ate medals) to other photographs 
which, in the opinion of the judges, 
closely approach the winner in 
excellence. A Grand Prize, in the 
form of an engrossed certificate and 
a money award of $100, will also 
be awarded the exhibitor whose 
work is adjudged best in the show, 
and his exhibit shall become the 
property of the American Society 
for Metals for preservation and 
display in the Society's National 
headquarters in Cleveland. 


All photographs may be retained 
by the Society for one year and 
placed in a traveling exhibit to 
the various Chapters. They will be 
returned to the owners in May 
1956 if so desired. : 


“ 


ae BLACK AND WHITE PRINTS em | 


10th 
Metallographic 


Exhibit 

Entries are invited in the 10th AS.M. Metal- 
lographic Exhibit, to be held at the National 
Metal Exposition in Philadelphia the week 
of Oct. 17 through 21, 1955. Entries will be 
displayed to good advantage and awards will 
be given for the best micrographs as decided 
by a committee of judges. 


lassification of Micros 


. Carbon and alloy steels 
. Stainless steels and heat resisting alloys 
. Iron, cast and wrought 
. Aluminum, magnesium, beryllium, titanium and 
their alloys 
. Copper, nickel, zinc, lead and their alloys 
. Metals and alloys not otherwise classified 
7. Series showing transitions or changes during 
processing 
8. Welds and other joining methods 
9. Surface phenomena 
10. Results by unconventional techniques (other chan 
electron micrographs) 
11. Slags, inclusions, refractories, cermets 
12. Color micros (prints; no transparencies accepted) 


Rules for Entrants 
. 


Work which has appeared in previous metallographic exhibits held by 
the American Society for Metals is unacceptable. Photographic pion 
shall be mounted on stiff cardboard; maximum dimensions should be 
limited to 15 by 22 in. Heavy, solid frames are not permissible because 
of difficulties in mounting the exhibit, Entries should carry a label on 
the face of the mount giving: 

Classification of entry 
Material, etchant, magnification 
Any special information as desired 


The name, company afhliation and postal address of the exhibitor should 
be placed on the BACK of the mount 

Transparencies will NOT be accepted 

Entrants living outside the U.S.A. should send their micrographs by 
first-class letter mail endorsed “Photo for Exhibition——May be opened 
for customs inspection.” To be acceptable as first-class mail the package 
should measure no more than 45 x 45 cm. (14 x 18 in.) 

Exhibits must be delivered before Oct. 10, 1955, either by prepaid 
express, registered parcel post or first-class letter mail, addrewed w 
A.S.M. Metallographic Exhibit 
National Metal Exposition 

Convention Hall 
Philadelphia 4, Pa. 


37th National Metal Congress and Exposition 


Philadelphia 4, Pa. 


October 17 to 21, 1955 
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Units available in 100C FH 
to 10,000 C FH. capacities 


nitroneol gus 
generator 


... produces pure nitrogen with a con- 
trollable hydrogen content that can be 
varied to meet changing requirements 
and maintained at any desired percent. 
age between .25% and 25%. This flexi- 
bility permits the use of proper gas for 
any material or process at lowest cost 

Applications include bright anneal. 
ing, heat treating and furnace brazing 
of stainless steel, low and high carbon 
steels and non-ferrous metals. 


. e 


PRECIOUS | 
METALS / 


113 ASTOR ST., NEWARK 5, N. J. 


NEW YORK «+ SAN FRANCISCO 
CHICAGO + LOS ANGELES 
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Oxidation 
of Ni-Cr Alloys” 


LAYER of oxide of uniform thick 

ness forms on a_ nickel-base 
chromium alloy when exposed to 
air at temperatures above 1830° F 
This oxide layer is composed of two 
phases; nickel monoxide (NiO) and 
nickel chromate (NiCr.O.). When 
the oxidizing power of the atmos 
phere is reduced, selective oxida 
tion of the more readily oxidized 
element occurs. In this case, chrom 
ium would be oxidized on the sur 
face. In this investigation, the selec 
tive oxidation was observed on a 4 
to 6% chromium-nickel alloy in a 
water vapor and hydrogen mixture 
of varying oxidizing power 

Because reproducibility of the 
experiment was largely dependent 
upon the surface condition of the 
alloy, a method of surface prepara 
tion was established. Small plates 
of specimens were mechanically 
washed, _ electrolytically 
polished, and then heated in a pure 


polished, 


dry hydrogen atmosphere for sev 
eral hours at 2190° F. Commercial 
hydrogen was completely freed of 
oxygen and was then saturated with 
water vapor. The water vapor and 
hydrogen mixture was regulated by 
adjusting the temperature in the 
saturator, The test specimen and the 
water vapor and the hydrogen at 
mosphere were brought together in 
a reaction chamber at various tem 
peratures, A temperature range of 
1470 to 2280° F. and a ratio of water 
vapor to hydrogen pressure of 6.5 
10° to 5.9 X 10° were studied 
After treatment, the test speci 
mens were examined microscopical 
ly and by electron diffraction. It was 
possible to observe the transition of 
the structure of the oxide as the 
temperature, partial pressure or 
both were increased. The authors 
presented their data diagrammatical 
ly, which indicated the temperature 
range and the ratio of water to hy 
drogen pressure for primary nu 
cleation of the oxide particles, nu 
cleation and recrystallization, coales 
cence evaporation of the oxide and 
striation of the metal, and the forma 
Continued on p. 162 
*Digest of “The Selective Oxida 
tion of Nickel-Chromium”, by J 
Moreau and J. Benard, Journal of 


the Institute of Metals, Vol. 83, No 
vember 1954, p. 87-93 





Heat and 
Corrosion 
Equipment 


Equipment 


BOXES + FIXTURES 

RETORTS * HOODS 

BASKETS * TRAYS 
MUFFLES 


a 
MISCO xzeRtence 


iS YOUR 
INSURANCE 


MISCO FABRICATORS, INC. 


Desgners, Buslders, Fabricators of Heat Reusting Alley 
and Staintess Stee/ kquipment 
1999 GUOIN STREET * OETROIT 7, MICHIGAN 
TELEPHONE LORAIN 7-1545 
In Canada it's Misco Fabricators of Canada, Ltd 
Welland, Ontario 
I renee teeeteetianiemeeneneteetenndeee 



































BRASS MELTING THROUGH 150 YEARS 


According to tradition and available 
records, founders of the Scevill Mfg. Co. 
of Waterbury, Conn. were first in the 
New World to cast brass bars commer- 
cially for subsequent cold rolling, at the 
old Abel Porter casting shop in Water- 
bury, Conn, 

From this modest beginning has 
grown the huge Scovill Works employ- 
ing thousands of employees and produc- 
ing enormous quantities of cold-rolled 
brass. One of the initial steps in the proc- 
ess is the melting of brass in three of 
the largest and most powerful electric 
melting furnaces ever made, one of 
which is shown in the picture above. 

In the early 1800's the man-hour rate 
of production with charcoal pit fires was 
from 5 to 10 Ibs. In the early 1920's 
when AJAX INDUCTION FURNACES 








Skimming the pot prior to pouring 
Ib. capacity band-and- 


into tiny 1 
wedge molds. 


were installed, the man-hour rate was 800 
Ibs. Since 1949 when the latest type 
AJAX furnaces were installed man-hour 
production has increased five fold, and is 
now 4,000 Ibs. 

These modern 1000 KW AJAX Fur- 
naces have a holding capacity of 20,000 
lbs. with an hourly melting rate of 5 
to 5I/, tons, 

Photos at right show a unique demon- 
stration staged by Scovill at the Hotel 
Statler in Hartford of America’s 
practical brass casting method, Here an 
operator in authentic brass caster’s 
clothes of the period illustrated the cast- 
ing of metal melted by the old bellows- 
blown pit fire used in the early 1800's, 
The tools were loaned by the Mattatuck 
Historical Society of Waterbury. 


first 


inte them. 


AJAX ENGINEERING CORP., TRENTON 7, N.J. 


INDUCTION MELTING FURNACE 


AJAX ELECTRO METALLURGICAL CORP., ond Associated ( emponios 
AJAX ELECTROTHERMIC CORP. buss Morimrup Her frequen y inde 

AJAX ELECTRIC CoO., the Aue Hy we flectre Sat Bath 
AJAX ELECTRIC FURNACE CORP, Aye Wyatt induction fw naces 
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Opening molds after pouring metal 
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WAUKEE 
FLO-METERS 


. . for measuring industrial gases 
Here at last is the truly modern 
flo-meter that offers important and 
exclusive advantages for every user. 
1. Easy to clean. No tools are needed 
for disassembly . . can be completely 
cleaned and reassembled in 2 minutes. 

. Easy to read. 6” scale gives extra 
visibility. Exclusive Waukee tabs 
identify in large red letters gas being 
measured. Eliminates mistakes. 

. Built-in control valves. Operators 
can easily see flow change 

. Easy to mount. Can be panel mounted 
. + piping is simpler, installation 


costs less, 


For additional information request 
bulletin /201. 


ENGINEERING COMPANY 


403 E. Michigan Street, Milwaukee, Wis. 





PSC’ RADIANT TUBES in 
{ /; 1 l 7), sign O7 [Finension 


PSC fabricated tubes furnish four substantial advantages: (1) 
Light-wall construction saves furnace time and fuel, (2) Return 
bends are of same wall thickness as tubes, promoting uniform 
flow of gas. (3) Smooth dense walls minimize carbon build-up 
and burn-out. (4) Up to 100°, longer life. In any alloy, size 
or type, including parabolics. Also sheet-alloy heat-treating 
retorts and covers, boxes, baskets, fixtures, tubes, etc. 
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Oxidation .. . 


tion of a continuous oxide layer 

1 he observations from these cx 
periments permitted some general 
conclusions on the nature of primary 
nucleation, grain-boundary pheno 
mena, and the formation and disap 
pearance of surface relief effects 
Under conditions of moderate re 
activity, oxidation occurred at par 
ticular spots on the crystal face. At 
higher reactivity, the initial mech 
anism of the reaction continued but 
the oxide partic les were larger 
Chromium impoverishment of the 
metal occurred adjacent to a partic le 
of chromium oxide. It seems prob 
able that a new oxide partic le will 
form at some distance from the first 
particle rather than the initial oxic 
grow sideward 

During the formation of the oxide 
there were bands adjacent to sore 
grain boundaries and twinning 
planes that resisted the formation of 
oxide partic les. It was observed that 
these bands were more distinct and 
wider when there was a large differ 
ence in the number of oxide particles 
on the surfaces of two adjacent 
crystals. It was also observed that 
the oxide-free band was always on 
the crystal having the fewest oxicke 
particles. It appeared that a crystal 
surface has a strong tendency for 
oxide ric lei to torm and there Is a 
lesser tendency in the marginal zones 
of the grain boundaries 

Under conditions of high tempera 
ture and pressures surface relief 
effects were formed on the metal 
The appearance of grain boundary 
relief effects was believed to be re 
lated to selective oxidation. During 
selective oxidation and the formation 
of chromium oxides, chromium 
atoms were removed from the crys 
tal lattice. With sufficiently high 
temperatures, these vacancies were 
filled by the migration of nickel 
The metal surface of the new crystal 
lattice formed a microgecmetric pro 
file corresponding to its state of free 
energy. The surface reliefs disap 
peared when the metal was heated 
in the neutral or reducing atmos 
phere The striated surfaces were 
covered with a chromium oxide film 
When heated in hydrogen, the oxide 
film disappeared and the surface 
tension of the metal was increased 
T herefore the profile be comes ul 
stable and the projec ting edges tend 


Continued on p. 164 





BALANCED TO YOUR NEEDS 


TEE 


quality 
forging steels 


Machinability, forgeability and heat treating properties 
these are the steel qualities that must be balanced correctly 
to cut your operating costs and improve finished part quality. 

At J&L strict metallurgical control of every operation from 
ore mine to finishing mill assures production of forging steels 
with the exact balance of properties you require. 

In addition, J&L is prepared to help establish the particular 
specifications that give you the most desirable results. J&L’s 
staff of experienced metallurgists is available to analyze your 
requirements. 

Whether you are producing rugged, heavy-duty forgings or 
lightweight, high-strength parts, you'll find it profitable to 
use J&L steels. 


Sones + Laughlin 


STEEL CORPORATION — Pittsburgh 


HIGHEST 


MACHINABILITY 


FINISHED PART 


SERVICEABILITY 


J&L 
Forging Steels 
..- exactly to 


specification 
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Belts for 


Aluminum Brazing ¢ 

Annealing ¢ Bluing ¢ 

Carburizing ¢ Copper Brazing ¢ 
Hardening ¢ Metal Washing and 
Degreasing © Sintering © Quenching 


WRITE FOR 
MLUSTRATED CATALOG 


ASHWORTH BROS., INC. 


Sales Buwhalo « Chottancoge « Chicago - Cleveland - Detroit « Kansas City - Lovwisille 
Les Angeles « New York - Philodelphio - Pittsburgh « Rochester « Seattle . S. Paul 
Engineers: Tampa Canadian Rep., PECKOVER'S LTD. . Toronto - Montreal 











HARDNESS CONVERSION CHART 


For Every Shop That Does 
Hardness Testing a latest and most nearly accu- 
te Hardness 


Conversion Chart 
is. yo - wherever hardness 
testing is done. It has been com- 
piled and produced by CLARK, 
makers of the internationally re- 
spected CLARK Hardness one 
for “Rockwell Testing.” Printed o 
heavy stock convenient for en 
hart is offered 


will be mailed to 
you without charge or obligation. 


P.S. If you would also like in- 

Ly on CLARK Standard 
Superficial Hardness Testers, 

well be glad to send that along 


CLARK 


INC, 


10202 Ford Road 
Dearborn, Mich. 
U.S.A. 
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Oxidation 


to become level because of migration 
of the atoms. This theory is consis 
tent with observations of other in- 
vestigators, but more study is re- 
quired to determine the relative 
stability of the crystal planes. 

R. E. Locuen 


Stress-Rupture Strength 
of Thermenol* 


HERMENOL, a nonstrategic tron 

base alloy containing 16% alumi- 
num, developed by the Naval Ord 
nance Laboratory, is an oxidation 
resistant alloy that may be suitable 
for use at elevated temperatures 
This report describes a preliminary 
investigation conducted to deter 
mine its stress-rupture life at 1100 
and 1200° F., 


tensile strength, and bend ductility 


room temperature 


The material tested analyzed 16% 
Al, 3.3% Mo, balance iron. It was 
vacuum melted from high-purity 
components, cast into ingots, and 
hot rolled to size. The 0.020-in 
1920° F 
for 2 hr. and air cooled. The results 


sheet was heat treated at 


of five stress-rupture tests at 1200° 
F., nine at 1100° F. 
sile tests at room temperature were 

1. At 1200° F., 
a 100-hr. stress-rupture strength of 
19,300 psi. This value is between 
the strength values for Types 310 
and 321 stainless steels (19,000 and 
26.000 psi., respectively It is in 


ferior to both of these stainless 


and four ten- 


Thermenol has 


steels for times beyond 100 hr 
2. At 1100° F., 
ture life roughly equivalent to that 


it has stress rup 


of the Types 310 and 321 stainless 
the stress-rupture strength for 100 
hr. being 35,500 psi. and the 
strength for 1000 hi 


The average tensile strength at 


93.000 psi 


room temperature is 62,050 psi 
with 3% elongation (average) in a 
k-in gage length, compared with 
92,000 psi. with 47% elongation 
(Continued on p. 166 


*Digest of “Preliminary Investiga- 
tion of Stress-Rupture and Tensile 
Strength of Thermenol, an Iron 
Aluminum Alloy”, by Charles A. 
Gyorgak, Research Memorandum 
N.A.C.A.-M-E 54 F 10, August 1954, 
published by National Advisory 
Committee for Aeronautics, Wash 
ington 25, D.C, 





- Get the complete story...write for this 
FREE BULLETIN TODAY 


IPSEN INDUSTRIES, INC., 723 So. Main St., Rockford, Illinois 
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Thermenol . . . 


(2-in. gage length) for 310 and 
85,000 psi. with 58% elongation 
( 2-in. gage length) for 321 stainless. 

4. A quasi-quantitative ductility 
test, which measured angle of bend 
in degrees, did not specifically indi- 
cate bend anisotropy between longi- 
tudinal and transverse directions. 
Ductilities in the longitudinal and 
transverse directions at room tem- 
perature were about equal, ranging 
from 34 to 56% and 34 to 48%, re- 


spectively. J. J. Becker 


Epiror’s Nore: C. W. Lufey 
(head of magnetics division of the 
Naval Ordnance Laboratory, White 
Oaks, Md., and one of the discover- 
ers of the alloy) was quoted in 
Science News Letter for March 6 
1954, as saying that “It also seems 
to offer great promise as a heating- 
element material for coffee makers, 
electric ranges, toasters and com- 
mercial annealing and heat treating 
furnaces. This is because its electri- 
cal resistivity is 50% higher than that 
of the more expensive nickel-chrom- 
ium alloys.” The metal is 20 to 
lighter than stainless steel 


954 


Ferritic Nodular Iron Versus Steel* 


Y MEANS of a comparison of heat ing, as may happen with an explo 
‘treated ferritic ductile (nodular ) sive force. In_ those 
iron with a 0.24% C steel (Ref. 1) 
it is emphasized that the generally 
usable ductility of the two is prac- 
tically equivalent, and that nodular 
iron exhibits no yield point (yield 
stress in Britain) but has a smooth 
stress-strain curve like austenitic 
alloys. The chief difference in duc 


tility is the extension after maximum 


applications 
where there is likelihood of brittle 
failure, it is stated that both nodular 


A simple method of (Continued on p. 168 


controlling temper- 
atures in: 





\ 
=) 


. _ Also 

© FLAME-CUTTING 
available 
in pellet 
and 


is) 


© TEMPERING 
© FORGING 
* CASTING 
* MOLDING liquid 
* DRAWING form 
* STRAIGHTENING 
© HEAT-TREATING 

IN GENERAL 








load, the steel exhibiting pronounced 
necking and about twice as much 


reduction in area as the iron 











impact Strength, F?-Lb 
3 80 


» 
Ss sO 


This additional elongation after 


maximum load occurs is considered [@ High Phosphorus 
© Low Phosphorus, 


a 
So 


it's this simple: Select the an asset of the low-carbon steels 
Tempilstik® for the working only in cases of accidental gross 
temperature you want. Mork 
your workpiece with it, When 
the Tempilstik® mark melts, *Digest of (1) “Some Observa- 
the specified temperature has — gives up ~ yr on the e~7%' of Ferritic 
te 2000 Nodular Iron”, by G. N. J. Gilbert, 
beak See readings Journal of hsssareh and Develop- 
ment, British Cast Iron Research 
Assoc., Vol. 5, December 1954, p. 
170-472; (2) “The Impact Properties O 
400 950 1500 of Ferritic Ductile Iron”, by R. W. 120 140 160 180 = 200 
Kraft, Symposium on Effect of Tem- Cae eens 
perature on the Brittle Behavior of 
Metals With Particular Reference to 
Low Temperatures, American Soci- 
ety for Testing Materials, 1954. in 


8 


over-strain or deformation with tear- 


a 
2) 





\% 
2) 


Available in these temperatures (°F) 








Yield and Tensile Strength, (O00 Psi 





3 263 
125 | 275 | 450 1000 1550 
138 288 1050 1600 
150 | 300 1100 1650 
io 313 1150 1700 

325 1200 1750 
- 338 1250 rene 

350 1300 185 
oh 363 1350 1900 
2738 375 1400 1950 
250 | 388 1450 2000 


FREE —Tempil® “Basic Guide 
to Ferrous Metallurgy" 
= 16%" by 21” plastic-laminated wall 


chart in color. Send for sample pellets, 
stating temperature of interest to you. 





Fig. 1 — Hardness-Tensile and 
Hardness-Impact Relationships 
Ferritic Ductile Iron 




















Tensile Properties of Mild Steel and Ferritic Ductile Lron 








ELONGATION REDUCTION 
Gaat Yretp ULTIMATE, 
LENGTH Psi.« Psi 


Ar Max 


, oom oral AREA 
AD 


Steelt $4100 72600 22% 39% 
GORDON.| | Steelt 16100 70800 2! 31 
SERVICE Iront 34700 58700 20 29 


CLAUD &S. GORDON CO. Iron} 33.200 57400 2! 26 
Manufacturers & Distributors 


Thermocouple Supplies + Industrial Furnaces & Ovens *The values for steel are the yield point indicated by a drop in load 
Pyrometers & Controls + Metallurgical Testing Machines - 7 tet ‘ . ' ioe . 

413 West 30th Street, Chicago 16, IHlinois iron are the British 0.05 > (permanent set) proof stress 

202) Hamilton Avenue, Cleveland 14, Obie 10.24 C. 0.07 Si, 0.76 Mn, 0.021 S, 0.020 P 


Cn | $3.27 C (total), 1.90 Si, 0.27 Mn, 0.033 S, 0.085 P, 0.63 Ni, 0.070 Mg, 0.014 Ce 











I hose for 
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eleltic) age), 


Ld 


a 


ARE FORTIFIED... 
WITH EXPERIENCED 
ON-THE-JOB SERVICE! 


The Houghton Salt you buy is “‘fortified’’ with extra 
ingredients not in the formula. The most outstanding 
of these ingredients is experience with heat treating 
problems. And “‘shirt-sleeve’’ service that helps you 


solve them 


Ask the Houghton Man how you can get fast, uniform 
metal treatment, batch after batch. He'll recommend 


the Liquid Salt Bath you need—for tempering, mar- 


LIQUID SALT BATHS 
products of... 


tempering, annealing, quenching, carburizing, nitrid 
ing, normalizing and hardening of metals. And 
he'll stay on your “team’”’ till you get the results 


you want! 


Meantime, if you don’t have our latest ‘Liquid Salt 
Baths’ book write E. F. Houghton & Co., 303 West 
Lehigh Avenue, Philadelphia 33, Pa 


Ready to give you 
on-the-job service... 
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Nodular Iron. . . 


irons and steels should be judged 
on a basis of transition temperatures. 

According to Reference 2, ferritic 
ductile irons do not have abrupt 
transition temperatures, but exhibit 
a gradual change from ductile 
(dark) to brittle (bright or shiny) 
fracture, Using a graphic multiple 
correlation technique on 
data from A.S.T.M. “Y” 


(round and notched), it was dem 


impact 


specimens 


onstrated that both silicon and 
phosphorus raise transition tempera- 
tures, brittle fractures occurring at 
70° F. for 0.06%P with 2.65% Si 
or about 3.0% Si with 0.036% P. 
At 0° F., 0.02% P with 2.65% Si is 
required to avoid brittle fracture. 
Nickel had no effect on 


values. 


impact 


Industrial ferritic irons may re 
quire minimum tensile properties of 
60,000 psi. 45,000 - psi 
yield strength offset) and 


ultimate, 
(0.2% 
10% elongation. The pearlitic ductile 





THE ENTIRE CONCEPT 
OF HARDNESS TESTING 


has now been radically changed by 
the Development of the REFLEX 


llardness Testing Machines with 


CARL ZEISS Projection 


Syvstem 


L. the performance of Brinell, 


Vickers, Knoop, Grodzinski tests it is no longer necessary to make 


microscopic measurements of the indentations. 


These indentations are AUTOMATICALLY projected, greatly magni- 


fied, by the REFLEX system, on a ground glass screen, right in 


front of the operator, 


This takes less time than applying 
an initial load, then a major load and 


returning to the initial load. And the 


values obtained in the REFLEX 


chines are very much larger than depth 


values. Larger 


values always permit 


more precise measurements, resulting 


in more accurate, reliable, informative 


test data. 


Write today for your copy of 


Bulletin No, A-14, 


GRIES INDUSTRIES, INC. 
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irons are stronger and less ductile 


There is a vague correlation of 
elongation with high impact strength 
(Fig. 1), but this is not practically 
useful. A combination of the tensile 
specification with composition con 
trol is indicated where insurance of 
ductile fracture is required. Since 
the ferrite hardening effects of both 
silicon and phosphorus may be re 
duced by composition control in 
tended to increase impact strength 
make the 


strength levels difficult to obtain, the 


and thereby spec ified 
hardening of ferrite by nickel to com 
pensate provides a means of meeting 


tensile requirements with a high 





| Bright Fracture 





. 





24 24 
Silicon, ‘% 
Fig 2 Effect of Silicon 
Content on Impact Strength 
and Type of 


at Various Temperatures 


Fracture 


he 


+ ‘ 
Bright Fracture 
} 
‘ 





_< 
0.0: 0.04 0.06 
y 


Phosphorus, ‘% 


Fig 3— Effect of Phos 


phorus on Impact Strength 





at Various Temperatures 


level of Such 


alloying should be adjusted to avoid 


Impac t resistance 


the occurrence of pe arlite, which 
reduces ductility and also reduces 
below the level 


expec ted from the same 


impact strength 


omposition 
when fully ferritic 
The impact value s and the « tlects 


of silicon and phosphorus are sum 


marized in Fig. 2 and 3 


uo 
-* 
£ 


Howarp S. Avery 
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# TRACE MARK 


H.C. SMITH OIL TOOL CO. INSTALLS A PACIFIC AUTOMATIC HARDENING 
FURNACE FOR HEAT TREATING ROCK BITS TO CLOSE SPECIFICATIONS! 


The most critical step in the manufacture of oil-field 


rock bits is the heat treating of every part of the bit! 
H. C. Smith Co. makes high quality rock bits for the 
oil industry's use in the toughest service—under the 
severe test of present day drilling conditions. For 
this vital heat treating iob, the Smith Co. recently 
installed a Pacifie Automatic Hardening Furnace. 


integral quench system, eliminates the possibility of 
contamination, and clean, scale-free work without 
carburization or decarb is produced, 

Work trays are supported by alloy T-rails, providing 
faster heat transfer and eliminating the usual hearth 
plate which can cause expensive replacement 


Although primarily designed for automatic harden- 
ing and quench, this furnace can also be used for 
annealing, stress relieving or other operations within 
its temperature range of from 1200° to 2000° F, 
For more information on the complete line of Pacific 
Industrial Furnaces —or for help with your heat 
treating problems —call or write your nearest Pacific 
office today! 


é | > F 
LM 


PACIFIC SCIENTIFIC CO. 1424 Grande Viste Ave., Los Angeles, Calif 


This Pacific Furnace is capable of hardening up to 
1,000 pounds an hour, with the entire heating and 
quenching cycle operated automatically. Two heat- 
ing zones, each individually controlled, assure close 
control and uniformity of temperatures throughout 
the heating cycle. 


A sealed, controlled atmosphere, combined with an 


ELECTRIC 
HEAT TREATING 
EQUIPMENT 


{[) Please send me 

details on a Pacific 

Furnace for Name 
(type of job) 

Licensed 
Eastern Manutacturer: 


CASE HARDENING 
SERVICE CO. 


Cleveland, Ohio 


Company 


PACIFIC SCIENTIFIC CO. Orr 
Los Angeles cific Heat T reating 
San Francisco Equipment 
Portions, Oregon iJ Please have a 
Arlington, Texas Facto Ropsecs nta City State 


Address 
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Here’s the best 
shortcut in the field 
of electroplating 


One operation usually removes 
rust and oil at the same time. 
One alkaline tank may remove 
oxides, drawing compound 
residues and other stubborn soils 
... even strip zinc and cadmium 
from rejects and racks. 


Sensational Oakite Rustripper 
frequently eliminates acid 
pickling and its troublesome 
after-effects: (1) hydrogen 
embrittlement; and (2) smut 
that must be removed by electro- 
cleaning or hand brushing. 


AKITE 


RUSTRIPPER 


ELECTROPLATE Ganinse Qu cramine or ACID DI 


FREE Our illustrated booklet ama 
tells how this shortcut may ~~~ 
save you time and money —in Heres the 
tank lines, in automatic best shortout 
platers, in barrel lines—by (a. ssigof 
saving equipment, floor space, 

acids, water, steam and elec- oor 
tricity. Write or send coupon ~__ 

for your copy. a 


OAKITE PRODUCTS, INC. 
26H Rector Street, New York 6, N. Y. 


Send me a FREE copy of your booklet “Here’s the 
best shortcut in the field of electroplating” 


NAME___ 


COMPANY 





ADORESS__ 











Technical Service Representatives in 
Principal Cities of U. S. and Canada 


OAKITE 


CB 
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Electric 


FURNACE 


for laboratory 
and shop uses 


2500° F. for normal 
operation 


3000° F. for short 
"CB" Series period 


Simple to install and easy to operat« 
this CB-55 (also larger sizes) handles 
exact laboratory and pilot plant oper 
ations, and other heat-treating work 
requiring close control of extremely 
flexible heat cycles. Size: 32” d. x 33” 
w. x 64” h., with loading area 10” 4. x 
8” w. x 6” h. Uniform heat from 3 
silicon carbide elements over and 3 
under the chamber. All controls on 
front panel automatic temperature 
controller, input meter, 36-tap auto 
transformer with switch interlock 
cut-off switch, and safety pilot-light 
Wedge-fit counterbalanced door. 230-v 
60cyc., 1 ph. or 3 ph. Variable control Toda 
from 11 KW down to 35 KW. Atmos y 
phere connections optional for Bulletin 


PERECO also makes standard and 
se furnaces for temperatures from 
450° F. to 5000° F. 


PERENY EQUIPMENT CO. 


Dept. 9, 893 Chambers Rd., Columbus 12, O. 
Export Office: Bessemer Bidg., Pittsburgh 22, 











Write 





Completely Packaged 








ADVANCE IN HARDNESS 
TESTING with the NEW 
LEITZ MICRO HARDNESS TESTER 


Even the most delicate and highly finished parts or tools may be tested 
for hardness WITHOUT DAMAGING or DEFORMING THE FINEST 
FINISH 
The diamond impressions (invisible to the naked eye) are produced with 
loads of only 15 to 300 grams. 

The pyramid (or optionally rhombic) 

shaped impressions ere measured by 


means of a 400-power microscope 
with reticule graduated to .0005 mm. 
Microscope objective 400x, indenta- 
tor as well as an 
extra = 100x locat- 
ing objective are 
mounted on a com- 
mon revolving tur- 
ret for quick in 
dexing on the im 
pression. 
The LEITZ MICRO 
HARDNESS TESTER 
opens up « NEW FIELD of 
Hardness Testing for every shop 
where other methods prove too 
costly or unsuitable. 
A reasonable price — simple 
operation, make the LEITZ 
TESTER essential equipment 
for any shop 

Write for our explicit 13-page Booklet — Code GLOLD 





Geo. SCHERR OPTICAL TOOLS, Inc. 


200-PG, LAFAYETTE STREET © NEW YORK 12, N.Y. 








Here’s why you're 


Way Ahead 


with an NRC 
Vacuum 


Whether you're melting laboratory lots of titanium or 
casting special alloys by the ton, your production is 
faster, simpler and more economical when you use 
an NRC Vacuum Furnace, because National Research 
has built more vacuum furnaces than any other com- 
pany in the world 

Installations ranging in size from a few pounds to 
many tons, multi-purpose furnaces designed for maxi- 
mum flexibility in experimental work, special purpose 


NARESCO EQUIPMENT CORPORATION 


ela. ‘ BOS! ; ‘ A 


NRC Vacuum Furnace in operation 


Laboratory Model NRC Vacuum Furnace 


designs, standard pilot plant furnaces and production 
units... all are built by National Research Corpora- 
tion, adding to every design the benefit of unequalled 
experience in this complex field. 


Full and interesting information about NRC Vacuum 
Furnaces is in the new “Vacuum Furnace Bulletin.” 
Write for your copy today. 
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How 
Pittsburgh 
Red Center 
Construction 
Provides 


Faster cutting while maintaining 
smooth finish © Freedom from shedding 
® Perfect balance ® Longer life 


In conventional brushes, when faster cutting action 
is desired, coarser wire is used. But increasing the 
wire gauge causes brittleness, destroying the wear- 
ing quality of the brush, and resulting in excessive 
scoring of the work. 


Pittsburgh has solved this problem by maintaining 
the same ideal gauge wire in every brush, but in- 
creasing the fill and diameter of the hub and center 
plate of brushes designed for faster cutting. Thus, 
although cutting speed is increased, work remains 
unscored and the wire does not lose its inherent 
power to flex. These Red Center brushes last longer, 
maintain perfect balance throughout life, and do a 
better job all around. 

This is just one example of superior Pittsburgh con- 
struction, engineered for both general and specific 
applications. For details of the complete line, write 
for free Catalog #54-W. Address: PirtspurGH 
Pirate Grass Co., Brush Div. Dept. Y-7, 3221 
Frederick Ave., Baltimore 29, Maryland. 


PITTSBURGH 


poe 


PITTS 


BRUSHES 

* PLASTICS * FIBER GLASS 
GLASS COMPANY 
IN CANADA: CANADIAN PITTSBURGH INDUSTRIES LIMITED 


BURGH PLATE 
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KENTRALL Herdness Tester 


MAKES BOTH 
Superficial & 
Regular Tests 


Thoroughly proven in the field over thé past two 
years, the KENTRALL makes all Superficial Rock- 
well tests (15, 30 and 45 kg. loads), ds well as all 
Regular Rockwell tests 

(60, 100 and 150 kg. 

loads). 

Want complete infor- 

mation? Write for Bul- 

letin RS. 


The 
Torsion 
Balance 
E, cmfian LY 
Main Office and Factory: 


Clifton, New Jersey 
Sales Offices: 
Chicago, Son Francisco 








engineered and installed 


by carl mayer 


Here is one of the outstanding 
heat-treat furnace installations 
blueprinted by Carl Mayer to fit a given requirement. 


This recirculating, gas-fired, car bottom type at the 
Golden Foundry Co., Columbus, Ind., was engineered 
to meet a high temperature range requirement. It 
has proven an asset to the production of cast iron 
engine blocks. 


Write for bulletin HT-53. Over 30 
years’ experience. 


- carl mayer- 


3030 EUCLID AVENUE 15, OHIO. 


OTHER PRODUCTS: Core & Mold Ovens © Rod Bakers © Paint & Ceramic 
Drying Ovens ® Special Processing Equipment & Accessories 











Engineers 
REWARDING 
NEW CAREER 
OPPORTUNITIES 


Already a leader in the field, we are now planning to expand 
still further our line of jet aircraft equipment—starters, 
fuel controls, pumps, air conditioning units, etc. As a result, 
several fine openings have become available for: 


METALLURGISTS 


—with college degree and minimum three years’ experience 
with a variety of metals and alloys. Excellent opportunity 
to use your complete educational background working with 
the very newest materials. 


VIBRATION ENGINEERS 

with college degree and two to three years’ experience 
involving the vibration problems of moving parts. Your 
associates will be engineers who are nationally recognized 
as leaders in this field. A truly unusual opportunity to build 
your career 


Positions offer excellent salaries and fine working conditions 
in our modern plant located only 15 miles from both Hart- 
ford, Conn., and Springfield, Mass. We help you to locate a 
home and to pay moving expenses. 


Please send complete resume in confidence to Mr. A. J. 
Fehlber at 

Hamilton Standard Division 

UNITED AIRCRAFT CORP. 


50 Bradiey Field Rd. 
Windsor Locks, Conn. 


New From Lindberg-Fisher 




















AGF 
Oven 
Furnaces 





Engineered to withstand severe and continuous 
service in the tool room or the production heat 
treating department. 

Operational advantages include — Atmosphere 
Control — Excellent Uniformity of Temperature — 
Economical Operation and Quick Heating-Up. 

Construction features include—Down Draft Con- 
struction — Numerous Alloy Burners — High Effii- 
ciency Lining—AGF simplified proportional mixing 
system 

Operating temperature ranges from 600° F to 
2500° F. ' 


Write today for Bulletin 215 








For Permanent Mold and 
Sand Casting of 
Aluminum, Magnesium, 
Zinc and Lead. 


A Lindberg-Fisher Electric 
Resistance Melting Furnace 
can mean lower cost per 
lb. of finished casting. 


These furnaces eliminate localized heating of metal, 
eliminate gas absorption, because there are no 
products of combustion present. Higher produc- 
tion results, due to less operator fatigue. Exhaust 
fumes and smoke are nonexistent and radiation 
loss is held to an absolute minimum by use of 


high quality insulation. 

Longer crucible or pot service and low furnace 
maintenance are obtained with the patented long 
life, low voltage elements. 

Can also be used as a holding furnace on die 
casting applications. 

Write for Bulletin No. 320 


Vay MELTING FURNACES 


FISHER 4 Division of Lindberg Engineering Company 


2448 WEST HUBBARD STREET, CHICAGO 172, ILLINOIS 
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NOW.. 
GREATER PERFORMANCE 


With 


YROSIL 77% i 


$ Mb 
ELECTRIC | 
IMMERSION J, 
HEATERS 

rid 


| HY 
Bw, 3 7 


z 
7 


hy 


| / 


‘ 
/ 
gv 


concentrated Phe 


WV 
05) 


/ 

Provides accurate 
bath temperature 
control with greatest 

efficiency Pyrosil 
quortz immersion heaters 
are immune to attack from 
all acids at any concen 


tration or temperature 


except Hydroflueric and 


ssphoric 


@® NO HEAT LOSS 
@® EASY TO INSTALL 
@ ACID RESISTANT 
@ SOLIDLY CONSTRUCTED 
@ ACCURATE TEMP. CONTRO! 


Check y 


PYROSIL Inc. 


Cuyahoge Falls, Ohio 


pU2ZeR 


Reg. U. S. Pet. Off, * 


INDUSTRIAL Gas EQUIPMENT 


NO BLOWER OR © ust connect to Gas surety 
OTHER POWER BUZZER Equipment, a buy-word 
NEEDED since 1911, provides the hottest 


and quickest heating without 
blower or power Wide range of 
turn down ond heat control. You 


can depend on ao BUZZER 


Atmospheric Pot 
Hardening Furnaces 


Send for complete 
BUZZER Catalog. 


CHARLES. A. HONES, Inc. 


126 $O. GRAND AVE, BALDWIN. LIN Y 


BURNERS - FURNACES ( Heat Treating, Melting, Soldering 


Mfrs. since 191) 








mE KING 

PORTABLE 
Brinell 

HARDNESS TESTER 


Offers You More Ouvt- 
standing Advantages Than 
Any Other Hardness Tester 


The King PORTABLE Brinell 
Hardness Tester is an important 
member to add to your produc. 
tion team because it saves han- 
dling and set up time and per- 
mits fast, accurate readings. In 
addition, this versatile unit: 
|, '* qveranteed to make Brinell 
tests of the greatest accuracy 
2, son be taken to the work or 
‘used as a bench tester 
3 puts a load of 3000 kg. on oa 
* 10 mm bell-—other loads as re 
quired 
con test moterials in any posi 
‘tion almost anywhere — even 
small cramped spaces 
hes @ removeable test head to 
test parts of ony size 
eliminates test bors — there's 
‘only one impression to read 
is especially adapted for test 
* ing immovable ports and parts 
in assembled machines 
Ask for the folder illustrating and 
describing other advantages of 
this widely used precision tester. 


Weight is only 26 ib. with the base 
10 ib. without the base 








The King Portable can be used in 
any position—even upside down 


FRING conc cece a 
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ELGILOY 


another product backed by 
famous ELGIN quality’ 


ELGIN NATIONAL SEP WATCH COMPANY 
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CLIMAX MOLYBDENUM COMPANY, Dept. 5 
500 Fifth Avenue, New York 36, N. Y. 


Please send me the 208-page handbook 
“Alloy Steels Pay Off” 


Title 


Address 
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- MAIL 
THIS TODAY 
60 fully documented 


~ lf you use steels, 
-... | here’s the handbook 
you should have 


ieee This fact-packed handbook is a must 


r 
q 
b 
A 
a 











lower operating costs for you if you use steel. Here, in com- 


pletely documented form, you'll find 

how the use of alloy steels adds econo- 

mies, increases service life, offers many 

other advantages.* Cost-conscious ex- 
ecutives will find the full story on these economies 
lower power A cate of alloy steel in the first section of the handbook 
Designers and metallurgists will find the advantages 
of alloy steels in the 60 case histories. Get your copy 
today. Climax Molybdenum Company, 500 Fifth 
Facts on Avenue, New York 36, N. Y. 


toughness, wear, strength 








* Advantages of ALLOY STEELS 


e longer life * greater pay load 
e lower operating costs © greater safety 
¢ less maintenance 











LIMAX MOLYBDENUM 
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Two large EF combination gas fired and electrically heated furnaces for uniformly annealing, normalizing, and galvanizing strip—continuously 


srecred an Dally Builk, 





for continuous and batch processing 
of ferrous and non-ferrous strip. 


We are in position to design, build and put into operation 
continuous or batch type equipment for hot or cold rolled, high 
or low carbon steel, stainless, silicon, tinplate, aluminum, bras: 
bronze or any other ferrous or non-ferrous metal—for bright 
annealing, normalizing, galvanizing, aluminizing, tinning or any 
other process in the size and type best suited to your plant 
process product oO! production requireme nt No job i too large 
or too unusual 

Put your production furnace problem ip to experienced 
engineers it pays 


THE ELECTRIC FURNACE CO. 


COS FOTO OF FPREO OHO LECT OM Feemarts Fat l, Ch ad 
Part of an installation of large gos fired three-stack GOR G00 PRSEISS, PRESSE! OS PESHEEIES 


rectangular bell type forced circulction special at- 
mosphere furnaces for annealing strip Canadien Associates © CANEFCO LIMITED © Toronto 1, Canada 
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This lorge EF combinotion electric and gas fired installotion flame cleans, uniformly onnecls ond galvonizes strip continuously 





THE STEEL THAT CHANGED 
A FAMOUS AMERICAN EXPRESSION 











@ Top management’s most pressing problem today is quantity 
production of quality work at highly competitive prices, The 
answer to this problem is productivity. 


Many manufacturers are turning to Copperweld Aristoloy 
Leaded Steel, “the steel with built-in productivity,” to produce 
quality in quantity. 

Ledloy* gives freer machining, faster feeds and speeds and 
longer tool life. 


Ledloy cuts clean for finer finish—often eliminates final ma- 


chining operation. 
ARISTOI 


STEFIS *Inland Ledloy License 


COPPERWELD STEEL COMPANY 


(STEEL DIVISION) WARREN, OHIO 





